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METRO-APEX is the result of a long tern research aim 
devfel6pnei\,t effort, by a nunber of dedicated individuals.! Th« . 
inspiration, and much of the technical basis evolved froii a 
sinilar exercise (K.E.T.R.O.) originally developed by tM Environ 
mental Simulation Laboratory, University of liichigan. In 1966, 
a igrant ^rora the Division of Air Pollution Control, U.S. IPublic . 
Health Service was awarded, to the COIIEX Pvesearch Project,! Univer- 
sity of Southern California), to develop a dynanic teachlnf 
instrument, tlETUO-APEX. Workin^in close cooperation, thfe COIIEX 
Resjearch Project and the Environnental. Simulation Laboratory 
successfully developed tSe initial version of the Ill^RO-APEX 
exercise in 1971. This computer-based gaming simul\||^n was 
designed to provide a laboratory urban community in wnl^ch air 
pollution managcnent trainees could apply and test the^oyledge 
.and sl.cills gained through conventional educational metkods. 

fiHTRO-APEX has proven to be highly adaptable to training 
programs dealing with the many aspects of air pollution control 
including law, jpmagement, air quality monitoring, land uise 
plani^ing, budgcp preparation, citizen participation programs, 
state and federal grant procedures, and political decision- 
making processes. As a result, fa2TR0-APEX is in great demand ^s 
a valuable supplement to university training programs; and in \ 
nany cases is being used as a central curriculum focuST) Over 60 
universities have been trained in the use of liETRO-APEX. "tt 
has also been translated into French and Spanish and is bein^ 
used in seven countries outside of the United States.- "* 

Based on the success of the initial METRO-APEX program, 
COtWX was awarded a grant from the Control Programs Development 
Division of the Environmental Protection Agency to substantially 
revise and broaden the simulation exercise to encompass the wide 
spectrum, of environmental management issues, this current 
version, of which this nanual is a part, was completed in June. 
1974 and greatly increases the utility and teaching potential of 
the exercise. In this version, the interrelationships among 
air, water and solid waste are demonstrated; the strategies and 
options available to players have been broadened, new roles have 
been added, the exercise materials have been/ updated to reflect 
the latest teclmology and nomenclature, and/' many of tl%6 opera- 
tional problems, iissociated with the earlier- version have been 
rectified. 

\ 1 s .■ 
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; i;ETUO*APEX is one of, i£ not the most complex gaming- 
simulations of an. urban area in use today. Although it was, 
designed to supplement standard teaching nethodis, APEX is far i ^ 
more than an educational tool. It is a. communication channtd. 
of a new level*«capable of providing both the^ language 'and the 
forum for informafion transfer between persons and groups with 
different educational and cultural backgrounds as well as differ* 
ent perspectives of <the urban situation. 

I'iETPvO-APEX is composed of two essential components: (1) a 
computerized system /made up of a seri'es* of well-integrated 
sim^ulation models linked to a (2) "gamed" environment ehcom- 
passing a series of interactive roles. The computerized system 
predicts the changes that occur in several sectors of the urban 
system in response to the decisions made by participants in the 
"gamed" environment, decisions made by persons outside the 
"gamed" environment (other actors whose behavi.or is simulated 
in the computer) , and external, pressures on jth'e luetropolitan 
area (also simulated in the computer) . 



The County of APEX^ is run year by year by princip<l> decis- 
ion makers, pgrigrtting both the mundane and extraordinary func- 
tions of tpir office in the "gamed" environment. Each cycle or 
year is c^densed in time to a thr^e to eight hour session 
during whiph the decision makers formulate their yearly policy. 
The decisions that emerge out of the "competitive--co6perative" 
environment of the gaming-simulation are used as priming inputs 



^irban area is calculated by the computer and returned to the 
decision makprs as the primai'y input to^the next cycle of action. 
Included in the change picture generated by the computer are 
selected social, econQ,mic and physical indicators which show the 
magnitudes of change in key areas and a newspaper which serves 
as the focal point of local public opinion. ^ 

The key decision makers acting in the gamed environment 
include an Enviroahental Quality Agency with departments of Air 
Pollution,. Water Pollution and Solid V/astes; Politicians, Plan- , 
ners and Administrative Officers from a Central City and a. 
County; Land Developers and Industrialists from the private / 
sector; and tcpresentatlves from the News Media and Pressur<^ 
Groups. The Politicians are Responsible for the administration, 
of their respective jurisdictions and ff)r the formulation an'^ 
implementation of various programs to upgrade the social sx^tus 
of their constituents. Tlie Planners serve as aides to the ^ 
Politicians and r«*,present the major long range coordinating 
force in the .community. The Environmental Control Officers 
are charged with the task of monitoring and alleviating the 
pollution prpblems* The private business sectors operate to 
foster their own interests and frequently tfiose of the community. 
Pressure Groups and Hews Hediar-^advocate various positions on 
community issues. Generally, each decision maker/finds it to 
his advantage to coordinate and/or compete with other players 
in his efforts to promote his strategies. The KOETRO-APEX 
General Interaction Diagram included here indicates possible 
linkages among the roles. / 



to the computer simulation. 




1 



In gei\eral, people have great difficulty understanding the 
dynamics ofNi complex systen through traditional means* Gaming- 
, similation ofJfft.rs participants the opportunity to study, wor^' 
with, and discuss the structure of such a system. and to experi- 
ment with intervention strategies designed to change that struc- 
ture. V/licaa iised as a teaching device, the strength of a gaming-- 

simulation such as JIETRO-APEX lies in the opportunity afforded 
participants for involvement in the system. V/lien compared with 
the passive observation of* the system offered by traditional 
methods, this approach has had great success* 
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A- BRIEF D2SCRIPTI0lV0F^ATlSX COUIlli 



H istor y , , " •' * . • / ,y ^ 

^ ' «. . > ' 

The first settlers of APiBX County were, farm families* emigrating i>fron 
New England and New Yorl^ State beginning about 1830. During. the . 
middle of taie nineteenth' century, faernan Irariigrants continued the ■• 
sett lemeijit 'patterns of establisnedMispersed family farms, v Income 
to pay for the necessary ' imports of ^oducts from the East was., 
derived primarily, from tKe production farm crops andj "p^rji- im- 
portantly,, timbef^v Small market" towns, ttf ten containing milling / 
fac.ilitieiB,. developed between 1820 and I860.. At the- same time, 
the County was organized as a uriit of government °by the [State, 
the basic ,networJk\of\road'^ was completed 

The major impetus fdr the later deVeiopmeht of ,the Central j 
.City as a regional center was its seli(ction. as the statie capiitol in ■ 
1847, The nati.on*s*f irst land-g»ant university was established e'ast 
of the Central City in 1855, further enhancing its growtJu' Cjentral- 
City wis incorpor.£^ted in 18 $9 and the Suburb, in which ^)ie Uiii versify 
was located, was incorporated in 1910, The University's .control of 
a large block of land was to eYercise profound 'influence pn the " 
future physical pattern of developiftent. Math of the logical develoi)- 
ment corridor outward from the City was pre'impted by .th'is facility, 
■ ' » , ' . ' . . ^ ' ■ ' 

i'-. Steam railroads were f jrst biiilt into APEX County beginning in 
the 1860»s, Those small- market-milling coimunities.with stops ana 
depots pn the rail lines began to assume a greater importance than 
the small communities away from the liites. The impact of the 
railroads on the small communities, can t\e seen from the followijig 
description of Central City: * \ . ' \ 

liy the year 1863, the City,,, was a Rustling ,^urban 
^ center. Early accounts tell%us that, at that time, 

the City included eleven chur^ies , • f^ve hotels, two ' . 

flouring mills, three tanneries, 'tl^ro \breweries , three 
sawmills, two sash and blind factoties, three iron . ' 
.. ; foundries, two printing offices, several brick yards, 
^ and a large number of mechanic shops,* 

Although growing, if should be noted t^^at manufacturing w^s still 
minimal,. Exports were dominated by agr.icultura.l iand timber products) 
and most* othi^r production \iras for local consumption only,. 



*Tri-County Regional Commission, '"History of -the Tri-Cou.ify Region*" ' 
Information Report 7, updated, pp, 24-25, ,. 



Beginning in i^erhaps 1880^ factories producing goojds to be 
exported out of the region were built in tb« area,^ fostered , by the 

"compi'etion.of railroad ties with the res' 3 country ^ These/ 

factories; mainly built near railroad d i^timulated the migration 

of factit)ry**worker families into the region. .Most of ^tfaese families 

'set:^led near the factories wjiere they were enjployed, adding /further 
to the ^growth oJE the towns near the railroad.' Just l>efore the turn 
of the century the ^introduction of the atitomobile industry into 
Central City gave . the final impetus, needed to make Centra! City, 
into the aominant community . in the Goiinty. Beginning about ,th^' 
slame titae, ielectric interurban railways were extended from Ceiftral 
City -to the norths easlrand west, allowing many ^workers from the 
new industries in the City to move further away 'from their place of 
employmejnt. * / 

By the IQ^O's, automoh5.1es had become readily available/ knd 
their use was encouraged by the paving of most of ^ the roads in thi(/ */ 
County. Those who had formerly lived fairly close to the interuirb>in 
system began to be . dispersed throughout ijlarger areas and to settle 
in lower density neighborhoods. Until aoput 1930 » most new develop*- 

^ ment was found in the fillingrdn of the Central City and Suburb. 
Although the growth of industrial and bureaucratic functions proceeded 
in the Central City and the area adjacent tovit, the more outlying 
townships remained^, and to some, extent still remain, predomi^nahtly* 
agricultural. The growing urbanizationV which has occurred more 
recently in these fringe areas has been \primarily stimulated by the . 
construction of the interstate expressway system beginning in the^ 

. 1950»s. ^- ; 

The interstate highway freeway system in APEX County is shown 
on the map at the end of this, chapter, drie major expressway comes 
from the soutlieast, sweeps around the southern and western fringes 
of the City' aiid leayes the' County from its riorthwes^tem^xoftner.- A 
second expressWi^y comes^up fi^ri the south, intersiects the first and 

* continues^ riorthwa^d into the Suburb.' It is anticipated that in 
the future this expressway will be coiitinued northwards » then swing 

'West to finish an expressway loop around the City (dashed line). 



In addition to the airport, 
out of APEX County is proVi^ed^by 



major transportation into and 
rail (primarily freight) and 



expressway. The' attached map^^tlines the routes of the three r^il 



river valleys and intersect in 



lines, which generally follow t 
Analysis Area 8. ' ^ 



A local APEX |^us line servcjs the Cent^Slr-City, with som3 
service extended into the/Suburb and njsarby areas of^-theCounty. 

Most .travel in APEX is currently by private .automobileT^-^liere 
ate approximately 2.1 people p^r registered automobile in APEX. 
Thi-a amoynts to approximately one billion automobile miles \mx 
year. The automobile is .the~.cause_af_jLub-Stantial cpngestion, 
jjroperty damage, death and ai', pollution in APEX, Further infor- 
mation about the contribution of the automobile €o pollution can 
be obtained from the Air Pollution Control Officer. 



/ . 
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- The autorooiBile represents an immense financial burden to owners,, 
political jurisdictions.,, employers and commercial establishments. 
Taxes to expan^ and maintain the road network are constantly expan- 
ding.. Vast areas of land are required for parking. At the same /time, 



bus ridership is decreasing. 



leyi 

/■ 



Political Jtfrisdictions " ' ' ■ ■ ' - f 

. r-r : ^ , ^ - 

In the METRO-APEX sa^e, the County is composed of 'four- autonomous 
•jurisdictions: The Central City, Suburb, Township 1 and Township 2. 
The County has been further divided into 29 "Analysis Areas", each 
resembling a census tract. / .The Central City comprises A^jalysis Area^ 
1 through 13; the Suburb, AA's 17 through 19; .Township 1," to the west, 
contains AA's 23 through 28 and Township 2, to the east, contains • 
AA's 14-16, 20-22 and 29. '^(See map). In addition to analysis areas, 
the Central City is politically divided iijto Wards: 

1 ' Ward 1 AA's 1-4 

Ward 2 — 'AA's S-3 » . *• . - 

. , , " Ward .3 -- AA's 9-13 * ' 

Each'^ Ward is the electoral district for one of the three City Council 
seats represented in the game. The. County govetnment- (Board 
Supervisors) is comprised of nemtfers elected from the Suburb, from 
the Townships, from the County-at.-large and the Central City-at-large, 

f . ' . ?\ •• . ■ . 

The City Council aud County Board o£ Supervisors are the only , 
two local governmental units actively represented in the game. Other 
' local governments, including the school boards, are simulated. In 
some cases. City and Coui^ty governments have parallel functions; 

— e»g« they both provide police services, planning and capital improve- 
ments.' The County however, has area-wide responsibility for three | 
major services not provided by the City government:- public health,- 
welfafe and pollution control.. In these three areas. County actions, 
directly affect Central City residents as well as residents in the 
outlying areas. Both the municipal and County governments derive 
their/primary financial /support from the same tax base--real property. ' 
County property taxes are paid by landj'owners , in addition to property 

■-^taxes collected by the municipal government and the schpol board in 
each political jurisdiction. ' . 

Data provided to players in the game are nearly always given by 
analysis area— this is also the smallest unit of scale in referring 
to locations; that is, a project or house or industry is located in 
"Analysis Area X" rather than on a particular street or a particular 
intersection. Characteristics of each individual analysis . area, 
including the socio-eQonomic composition of the residents and the / 
proportions of land area devoted to particular land uses, may be 
found in the Planners data. 
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A few analysis ,areas are.Umost com|detely chacterized by one 
or two major features which are often rezerred to throughout play. 
These major features are given in the followii^g list» with their, 
analysis areas. indicated: 

' Central Business District (CBD) nearly all of Analysis 
Area 8 . / i 

State Capitol -V Analysis Area 8 

Ghetto Analysis Area 4 and Analysis Area 8 

University Analysis Area 19 (all) 

** Best" residential areas Analysis Areas 9^ (all) ajj< 
17 cnost} ; L ^^---^^ • 

These features are not only jxnique^iA^the County, but they also 
dominate th#ran$lysts~arei^s^ in which they are located; in the game 
■ they are likely to be- referred to as lecations in themselves, with 
np further locational explanation given. 

A list of other important man-made features of the Count);., and 
their locations, is given later in this chap,ter, ° ^ 

Geography and Climate 

APEX County is located nearly at the center of an industrialized 
northern State, some 85 miles northwest of one of the largest metito- 
politan areas in the United States. The once heavily forested land, 
extending roughly 320 square miles, is guite flat and for the most 
part/adequately drained for ajgriculture. 
- /■ ' . ' ' " 

/' The Great HiVer, a major watercourse in the State, enterji the 
County from the south in Analysis Area 23, meanders liorth and west, 
then back to the east and north as it passes through^alysis Area 
8. There it is joined by the Red Oak River, which comes in from the 
east. The enlarged Great River exits fr^m the County in Analysis 
Area 26, -from which it continues west for some 81^' miles before 
emptying in to the Qreat Lakes. Major drainage of the County is 
through the Great River system. 

Just before it empties into the Great River, the Red Oak Rivei^ 
is joined by Sycamore Creek, which wanders up from the southeast. 
Much of the area in Analysis Areas 11 and 13, near this creek, is 
low and somewhat marshy, not ideal for heavy developiment. The 
other major marshy area in the County is in Analysis Area 14, tOv 
the northeast in Township 2. There are also several small lakes in 
this analysis area and quite^a large State Park. The largest-Jjike 
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in the County is ^cated in Analysis~^rea 16. This was a primary 
r*ecreatipn area inr the early part of this century but is less ideal 
'&0W, due to^ heavy ..pollution loads and deteriorating shoreline develop- 
dbnt. thxtre are snail creeks whi<:h wander through many analysis areas 
fli the County. The only other river of any significant siaje, however, 
i's. Looking Glass River, which runs east and west thresh; t&e northern 
portion of thef County, primarily in Analysis Areas ^fS* and-^9. 

•The climate of APEX County is temperate, with summer . tempera- 
tures averaging about^O degr^ees and' winter temperatures which 
average about 25 degrees. There is an annual rainfall. of roughly 
41 inches, with heavy snows to be eicpected- primarily in the 
months of January and February. Prevai^^ing) winds are westerly, 
swinging to the southwest in summer and northwest in winter. 

Major Public Facilities 

) As might be expected, the Central City and Suburb Itre^ignifican 
ly better endowed with public capital improvements than are the 
Townsl^ips. The following list includes the most i,mportant public 
structures in the County, and indicates under whose jhrisdiction 
they are operated and where they are located: ^ ^ 

Airport (County) — AA 29, just outside the City limits. The 

Airport has three runWays and a terminal 
of 27,000 square feet. sTwjb commercial 
airlines serve the County^through this 
airport; cargo and general aviation are 
also served. ./ 

Boys Training School (State) AA 7. 

City Hall \ AA 6. This is an old structure, built 80 

years ago and considered a scandal. A 
more central location has been chosen for 
' , _ the new City Hall und^ construction, in 

AA 8. — > . 

Coinmunity Centers (City) AA*s 2, 4, 7,/8,.a0, 13. These are 

^ mostly old houses purchased ^y the City to 

^ . house neighborhood meetings and the 

.; operation of special/prograAs. ^ 

Community Centers (Township Halls) - — AA*s 14 (2), 24, 27, 29. 

' Community Col lege (County) — AA 8. The facility is currently 
^ — — housed in an bid library and elemerfmy , 
school. ' 

' ^ ' •• 16 




County Building AA 8, This includes all County offices 

and the meeting rooms for the County Board 
• of Supervisors. 

^/ County-^urt House --^AA 8, adjacent to County offices. 

Fire Stations (City) — AA's 2., 3, 4, 5, 6, 8 (2), Hi. 12. 

Fire Statjions (TownshipsT ^- AA*s 20, 23, 25. These are modest 
, stations housing^limited equipment. Volunr 

^ teers provide firefighting manpower. 

Hospital (County ) — AA 7. : This was-built in ldl2 and was ex- 

rpanded in 1922,' 1942, and 1960. It containf 
362 beds» including a 35 -bed tuberculosis 
wihg, and\caters primarily to the indigent. 
There are three private hospitals in the . 
Cquiity with an additional 650 beds. 

' Library (City ) AA 8. This iJi an old downtown building. 

There are branch libraries in AA's 1, 5, 11. 
12 (2), 13. 

Library (Suburb) AA 18. ^ 

Sewage Treatment Plant (City) AA 2. This plant provides ^ 
\ '■ Dotn primary and secondary treatment and 
" /\ has a capacity of 34 million gallons per 

% ' day. It currently averages 22 million 

. >' gallons daily. 

j 

Sewage Treaimeu Plant (Suburti) AA 19. Thisjplant provides 

; primary sewage treatment ^ With a capacity 
of 12 million gallons per day; it currently 
handels an . average of 6 .7$ million gallons 
daily^ * ' 

Sheriff Station (C6unty ) AA 8. This is attached to the 
• '. County Building. / 

Water Treatment Plant (City ) — AA 8.^ V/ater for the City is 
^ derived fjpdm the Great River as it exits 

from Analysis Area 8. Capacity is 42 
million /gailoiis per day, with the average 
I daily flow currently being 22«million 

gallons. Treatment includes filtrittion, 
purification, f louridation . and lime softeii" 
^ ing. . \ 



Water Treatment Plant (Suburb ) — AA 19. The Suburb's water is 
' drawn, from the Red Oak, River as it enters 

AA 19. Capacity is .6 million gallons dally, 
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. with current average f low "being 2.S million 
galiors per d.'»y. Treatment includes . 
chlorination, fluoridation and ziolite 



softening. 



Zoo (City ) AA 7. 



Industry and the Economy 
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' I Major employment in APEX County is' provided by the State Capitol 
G;omj[>le^, the University and a autmaobile Assembly, plant,: located 
in Analysis Area 4. While State CoVemment is a stable, slow-growing 
industry, the University, typical of '••research and development'* 
operations elsewhere, is growing at a very rapid rite. The automo- 
bilevplant exhibits characteristics similar to any large manufacturing 
operation, fluctttating considerably in response to the natipnal 
business cycle* ' 

In addition to these "big three" employers,- there is a host 'of 
industries supplying pa^ts topthe automobile industry, as well as 
inde|»endent industries exporting goods t^hich have no. relationship 
to autos. (A map and listing of the major industries in the County 
are found on the following. two pages.) ^lese include the seven .f. 
gamed industries: 

Industry 1 — Shear^ Power Company . , 

Industry 2 People's Pulp Plant 

. Industry 3 Rusty* s Iron Foundry 

Industry 4 Gestalt Malt Brejirery 

Industry 4 Caesar's Rendering Plant * - 

Industry 6 Dusty Rhodes Cement 

Industry 7 — Schick Cannery ^ . 

Members of the population^of APEX County'^<:onstitute a work 
force of aboot 101,000 pepple, nearly half of them eamloyed by the • 
major "exporting" industries prsously mentioned. About 91 of 
total County employment is foun^Di lighter industry and 41% in 
commercial and service activitii^for the resident population. 
The greatest concentration, of manufacturing, employment is, as 
expected, found in 'the Central City. The highest proportion of whit* 
collar workers ir in the Suburb , due to the predominance of the 
University as an employer there. In the futute-, it is .probable 
that more and more new industrial growth and employment Will occur, 
in outlying areas, particularly among firmsi. requiring significant 
amounts of land for their plants. " 

r 

Population 

Within the physical and political environment described in the 



preceding i)ages resides a population o£ some 227,000 persons, a tiny 
fraction .of whom are represented in MFTRO-AFEX as players. The re- 
mainder of the population is siimulatsd hy the computer in the game". 
About 631 Of the population resides in the Central City, lOS in the 
Suburb and the ttemainder in the twb Townships. 

Only about 9. -2 1 of the County's population is black; however, 
virtually all of this population is found. in the Central City, of 
which 14,41 of tlib total population is black, primarily in Ward 1, • 
where the number of non-i|fhite households approaches 38^1. The only 
other significant ethnic | minority is found in a Mexican- American 
community in- the east-central portion of the city. 

,For purposes of the game, the population of APEX cWity has 
been divided into five "household types", each . representing, different 
occupations; and educational achievements, life-styles, voting habits- 
and consumption behavior. \ These will be described briefly h^re; 
more detailed information k^out each may be found in the Glossary. 

Household type 1 is av^combination of upper and upper-middle 
class families wh<L^e.head of household are likely to be employ'ed in 
the professions and business B^a'gement« Household type 2 is typical 
middle class, occtipations usually clerical and lower-level public - 

•Service areas. Household type S^i^dudes very low white-collar 
workers and skilled craftsmen and Hhop foremen, the latter two pre'- 
dominately. While members of hbusel^ld types 1 and 2 have attended ' 
college, some wi/th advanced degrees, ^^ousehold type 3 members are 
typically high School gr^uates. In <Mitlying areas, farmejrr are 
included 4^ this latter ^e. In hous^old' type 4 are^Jdund semi- . 
* skilled workers and non-domestic 8ervic^^. workers. JU^sUally household 
h^ads have not completed hi^ school, apd^while^^aahy houseliold type 
4's are homeowners, the value of their hoiibing' 'is quite low. House* 
hold type 5 includes laSorers^ domestic wofkers and the unemployed, 

^ith a large number of the elderly. A majol^ty ojt these households 
live in rental units of low value. \ \ ' 

' Initially, about 17. S% of the\County population is found in 
household type 1, 16$ in household type 2 and 271 in type' 3; about 
32% . is of household, type 4 and 7. St fall into 'hb.u^ehold type S. 
< Th^ household composition of a particular analysis area, and of an 
entire jurisdiction, will affect significantly the de^nd for both 
public and^private goods, and services. It will also affect^ voting 
behavior on, financial issues and in elections l - v. 



List of Major Industries 

1. Shear Power Company (A. A. 8) 

, 2. People's Pult Plant (A. A. 2) 

3. Rusty *s Iron Foundry (A.A. 5) 

4* Gestalt Malt Brewery (A.A. 27) 

5. Caesar's Rendering Plant (A.A. 12) 

6. Dusty Rhodes Cement Company (A.A. 2S) 

7. Schick Cannery (A.A. 3) 

8; tfunicip&l Incinerator (A.A. 10) 

9, Humpty Dump (A.A. IS) 

10. Flies Dump (A.A. 26) 

11. Auto Assembly Abel (A.A. 4) 

12. Auto Assembly fiaker (A,A. 4) 

13. Auto Assembly Charlie (A.A. 6) ' ^■ 

14. Wolverine Forging Plant (A.A. 7) 
IS'; Finch's Forging Plant (A.A. 6) 

16. Smithy's Forging Plant (A.A. 2) 

17. Ah^ad Forging Plant (A.A. 6) 

18. Wordy Printing Company (A.A. 6) 

19. Bogus Printing Company (A.A.^ 6) 

20. Boylaii's Fertilizer (A.A. Z\ 

21. Peter's Water Heaters (A.ArT) 

22. Tar Heel Asphalt Paving (A.A. 8)' 
^3. Concrete Batching (A.A. 12) ' 

24. Spartan Galvanizing Company (A.A. 8) 

25. Monkey Brass Melting Company (A.A. 5) 

26. Trojan Varnish Manufacturing (A.A. 10) 

27. Hannah Feed and Grain (A.A. 1) 

28. LaRue ^Soap and Detergent (A.A. 1) 
29^ Acme Dry Cleaning (A.A. 4) 

30 Trojan Dry Cleaning (A.A. 7) . 

31. Los ten foundry — Iron (A.A. 5) 

32. Dusty *s Cement Products (A.A. 3) 

33. Rembrants Rendering (A.A. 27) 

34. Wiffenpoof Fertilizer (A.A. 1) 

35. Saint Andre -Asphalt .Paving (A.A. IS) 

\36. Oriental Concret<K;»atching (A.A. 20) *V " 

17. Daily Journal P»i£iing (A.A. 7) . 

[8. Tiger Body AssemblyCA.A. 3) y 

^. Academic .Feed and Grain (A.A. 13) / 

4(|. Spotless Dry Cleaning , (A*A. 11) / 
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Chapter 2 

GLOSSARY AND REFERENCE TERIIS 



ABATEMENT 



Abatenent is the reduction of pollutant emissions from a source 
or sources . 



AEROBIC 



s fid) 



A ptqcess fidking place iii the . presence of oxygen; or state 
ofUiquid containing free dissolved; oxygen, 

AIR POILUTION ' 'i ^ 

Air. pollution is the presence in the outdoor air of substances 
which, when present in a*sufficient (luantity or over a period 
. of tine, can cause, an -^indesirable effect upon man, property, 

. or the environment,. a , I 

. . . ^ . . .^,5 

AIR POLLUTIOIi^REGULATIONS ^ " ' 

Air pollution regulations are legal constraints on pollutant 
emissions » production processes» or control $yste£is» 'State 
regulations and County regulations atp enforceable by legal 
sanctions » i^ile recommendatidns ar6 not. 

AIR QUALITY (See NATIONAL AtlBIENT AIR QUALITY STANDARDS ) 

Air quality refers to the pollution concentration characteristics 
of the atmosphere or ambient air in a given area. It is 
usually stated in terms of the / levels of concentration o'f 
- -.specific pollutants » in micrograms of pollutant per cubic 
meter 61 air (Mgm/m30 JSee CONCENTRATION). 

Air Quality Goals are expressions of desirable maximuh pal- 
lutant concentrations to be achieved through a pollution 
control program. 

Air Quality Criteria ^ The basic medical and technical infor- 
mation whlci^ forms the vation^ilization from which Air Quality 
Standards are set« This information is published for each 
major pollutant b^ EPA in Air Quality Criteria Documents. 



Air QUality Standards ate quantitatively- specified maximum 
levels^itr' pollutant concentrations or dosages » as more precise; 
stateirients of air quality goals. 
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AIR QUALITY CONTROL REGION 

One of the approj^imately 2 SO geographic areas covering the 
United States which form the basic units for air ppllution 
control activitieis. These areas were designated by EPA (with, 
the states) and are based on considerations of climate, meteor* 
ology, topography, urbanization and other factors affecting air 
quality, 

ALERT STAGES 

Alert Stages refer to critical levels of concentration or. dosage 
signaliijig potential disastrous pollution effects and requiring 
emergency abatement and control measures. - 

ANAEROBIC • , 

A proce&s talcing place in the absence of oscygen; or a stiite of 
liquid containing, no free dissolved oxygen*. 

ANALYSIS AREA (A. A.) k 

■ ' . • <N ' ^ . 

Analysts areas are used as the primary- areal reference^ units ^ 
^ for the data and issues throughout the game. The County is 
divided into a number of analysis areas ^ each of which is the 
approximate size of several census tracts. The analysis areas 
included in the five jurisdictions are as follows:' 

■ >. ' . » . ■ . 

. Jurisdiction 1— Central City: Ward 1 ■ AA 1 through AA 4 

Ward 2 • AA 5 through JWV 8 
Ward 3 - AA 9 through AA 13, 

• • • • 

Jurisdiction 2— Suburb: /AA 17 through AA 19 
Jurisdiction 3— Township/ 1: AA 23 through AA 28 • 
Jurisdiction 4— Township 2: AA's 14-16, 20-22, 29 
Jurisdiction S- -. Coun ty: AA*S-X-29 



See* APEX Analysis ypa Map - 



ANNUAL yiAGU 



this is the annual/ cost to the Industrialist of one worker and 
is an average of /the various rates of pay applicable to the 
different types M workers in/the firm. The applicable average 
wage rate for e>ch firm is r^jorted in the Industrialist's 
printout each tycle under cost factors. This wage rate may be 
subject to neiotiations with the labor representative and this 
new negotiat;(^d wage rate will supercede the rate found under 
cost factors on his printout. 
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ASSESSED VALUE . ^ 

' ■ " , . ^ • 

AssQSsed value is the value assigned to real estate property ^ 
^ ; for purpcjfsies of assessing taxes owed to ^ch of * the jurisdiction 
County and School districts Governments are required by law 
to maintain aii^assessed value of 50$ of market value for propert 
in tkeir jurisdiction^ although this requirement is often lidt ! 
met.!, (E.g# if a residential property is^ valued on the market 
at $20,000, its assessed value is $10,000.) « (See STATE 

EQUALIZED VALUE . 0 ^ . " 

• • . * 

BACKGROUND .LEVEL • .. . 

' Ill ■■ I ■ < ,j 

''The amount' o£ pollutants due to natural sources such as marsh, 
gas, pollen, conifer hydrocarbons and dust. \ 

BOARD OF DIRECTORS 

Each Industrialist acts as a Plant Manager and is responsible 
' to the Board ot Directors of his plant for His discisions «^nd 
actions. The fioard has the ultimate decisiori-malcihg power/in 
plant affairs and may approve, .amend or reject the manag^'s 
fiscal policy proposal. The Board also sets the amount of 
dividends to be paid to the stoclcholders. * 'V^ 

BONDING ' • ^ - • • 

Bonding is th^ process/ of inci^ring public debt to finance. ' 
some capital improvement project. It is a device used to ex- 
ten^ the incidence 6£ costs over a long period of time, rathei^ 
tK*i have costs met o)it of current revenues while the project 
is under construction. Politicians may i&sue two kinds of bonds 



genek'al obligation bonds aad ^revenue-bonds^ These lliTfer in 
tlu^e^TrisfS^^ concurrence, (2) how 

they are paid off, and (3) the kinds of projects for which they 
are appropriate. ^ Before Politicians may flo^t general obligatic 
bonds to finance projects, voters must approve this action in 
a referendum; There is a State-- imposed limit on the indebtednef 
• that a jurisdiction may incur through general obligation bonds. 
The amount of additional bonded indebtediiess that can be soujght 
is indicated in the Politician's output as **$ Limit oh Nex,t G.O. 
Bond, Sought". (See DEBT RETIREMENT for the process of financinf 
general obligation bonds.) / ^ 

Revenue. ))onds'^re not subiiitted to a referendum and are appropr- 
iate only for particular projects^ : (Projects for which they may. 
be used are noted in the Project List.) They are paid off throi 
feej .collected for the service provided by the facility, rathei" 
than^by taxes. 
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CAPITAL PLANT INDEX (C.P.I.) . ' ' . • 

The capital plant index is a ratio of the present dollar value 
of public capital facilities (sewers, water lines, streets, 
parks and miscellaneous public holdings) to population eciuiva ? 
lents . • This number reflec^ts the load imposed on facilities by . 
residents, eiitployees and clients, and this is considered an. * 
indication of the relative l%vel of adequacy of these facilites. 
Present dollar va^fe is calculated each cycle on the basis of 
.^__^depreciated value of existing facilities plus- new facilite%. » 
^^^tFac^ilities depreciate at about 51 of original value per year.) • 
(See POPULATION EQUIVALENT .) ~ ; 

CASH CARRYOVE R "'^ . 

■ . / ■ ■■^<, 

This is the cash reseive which an Industrialist or Developer , 
carries over to the next cycle after making all his expenditure; 
including those for Capital plant. It represents unfiommiied 
funds, 'Which the ptaver is free to use in the next cycle. 

CASH TRANSFER . ./ . „ . - 

A cash, transfer is used for loans or gifts of cash. between 
players when t^e reason for_the exchange is unspepified; • ^ 

• Revenues nadef or ewienditures incurred-, through; an exchattge. 
of cash between feithfer the Government; Industrialist , -or Dev- • 
eloper,. are recorded i*Lthe budget sectio^i of their printbut. 

' *. V/hen applicable, cash transfers are also used to cover the cost 
of television time and newspaper, articles. 

C1€AN AIR ACT AIIENDMENTS OF. 197P ' " ' \ ' ^. ,/ 

'(See LEGAL REFERENCE MANUAL .) » " 

COLLECTION/DISPOSAL STUDY \ , • , 

i , * / ■ 

Studies of municipiCi hX)use^^to-house refuse collection us.lrtfi - 
combinations of different truck types, crew sizes, container 
locations, transfer stations and disposal sites to determine 
the capital and ope rjating costs fef alternative systems..: 

' COLLOIDAL PARTICLES ' 

* , Very fine particles of material in fluid suspensiion; particlQ^ 

' will not settle out and can pass through a semipeiineiable membra 

COMBUSTION ' \ " . 

\ 

• Cdhbustion is the proceiss of burning. % \ 
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COiNCENTRATfOM . - - 

T Concentration is the ratio of pollutants to effluent gases or 
' . ambient -air, measured in micrograms per cubic meter- (MG/cubic. 
meter) as a weight to volume ratio. Data on mean concentration 
per quarter, concentration on worst day, and number of days 
above a specified concentration can be obtained by the APCO, 
through the installation and operation of monitoring. stations, 

.CONTAMINANT 

^. (See POLLUTANtl 

CONTROL EFFICIENG^ 

Control efficiency refers to the ratio of the amount'^f a 
pollutant removed from effluent gases by a control devi:ce to 
the total ap.ount of pollutant without control. 

CONTROL STRATEGY 

A comprehensive plan designed to control or reduce the level 
pf a pollutant or pollutants in the environment. 

CONTROL SYSTEM 

Control system refers to equipment and/or procedures intended 
to reduce the amount of a pollutant, or pollutants, in effluent 
gases. Each gamed industrial firm has a limited set of control 
system options for each production process and combustion proces; 

DEBT RETIREMENT (Debt Service) 

Debt retirement, W debt service, is a term used to disscribe 
the process of paying off long-term general obligation bonds 
«?old by public agencies. Debt retirement is a budget category" - 
of the Politician which includes expenditures for both priritipal 
and interest on general obligation bonds. Financing of th^se 
expenditures may be with either normal millage or debt retirement 
millage. 

DEMOLITION COSTS (Clearance Costs) 

A demolition cost of 5% of the assessed value of developed 
PROPERTY must be paid when developed land is rezoned. 

DENSITY c' 

In residential areas, density is the terra used to express* the 
. number of dwelling units per acre of land. In AP^ Cdimty a ■ 
different density is associated with each of the five residential 
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development types, with the lowest densTity fou;id in land use 
cate^ry R-1 and the highest in category M-2. 

• ■ the table on tke^^llowing page expresses housing density in 
^ housing units p)^T^cre, and in, acres per housing unit. 

DEPRECIATION ALLOWAIJC^ " 

•Each cycle, the total value of industrial capital : facilities, 
(building and equipment) depreciates at 8*. A tax credit of 5% 
of the capital value of these facilities is allowed the Indus^ 
trialist to compensate for this depreciation. The" amount is ^ 
deducted before Federal and State income taxes aixe paid, the = 
Industrialist may claim any piirt of his maximum allowance; any 
portion of the allowance not taken will accumulate. The ma?cimuri 
depreciation allowance is listed under cost factors' in the. 
Industrialist's printout. . • 

DEVELOPMENT TYPES AND COSTS 

A. \ Residential . 

In APEX County there arc various levels, of cost and density 
associated with <'ifferent qualities and sizes of housing which 
may be built by Developers.. These costs are for structures ; 
exclusive of land and site improvements. 

Single Family 

inree different development -cost levels are applicable to APEX 
County single- family housing units, ranging from the highest 
construction cflst of $^40,000 (dersignated as R-1) to the lowest 
cost housing, built at $15,000 per unit (designated as R-3). 
Any one of these types may be built on land which, when vacant, . 
is zoned R. . ' 

tlultiple .Family . / ' 

units of two different cost le/els, II-l and M-2 are/ available 
for construction of multi-family housing in APEX County. The 
highest cost per unit, for M-1, is $30,000 and the/ lowest , for 
II-2, is $12,000. Either of these types may be. coii^tructed on 
vacant land zoned" M. 



Residential Development Costs Per Unit 
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HOUSING DENSITY 








R-'2 




M-1 


- ■ w: 


1 


AA 


units 
Per 
Acre 


Acrds 
Per 
uni u 


Per 
/icre 


Per 

tin 4 t 


[Tni t « 

UilX l>9 

Per 


Per 

Unit 


Jnitis 

Per 
AcTe 


Acres 
Per 
Unit 


Units 
Per 
Acre 


Acres 
Per 
Unit 


1 




71 A 




7ftft 
• 60O 


9 • w 


• X / 7 


11.2 

X X • M 


• 089 


21.0 


;048 


~ 2 




• 41U 




1 ^*7 
• Iv/ 


Q 6- 


IflA 


15 2 

X 7 • A 


:052 


36.0 


.028 


3 


2*0 


• 


d vU 


9 6UU 


s n 

o • u 


• X6 «9 


16 0 

X V • u 


.063 


30.0 


'.033 


4 








1 A ^ 
• 149 


11 7 
XX • 6 


• UO 7 


22.4 


.045 


42.0 


.024 


S 


9 1 






• X7U 


ft 4 

0 • *r 


' 110 

• XX7 


16 8 

XV • o 


• 060* 


31.5 


.032 


6 


l«o 




A A 
4»U 


7CA 
• 69U 


A 

O • 4 


m X9\/ 


17 ft 

X6 • w 


.078 


24.0 


.042 


7 


Z • a 






• XMU 


.Xv • V 


IflO 

• xu V 


20.0 


• OSO 


374 5 


.027 


8 


3*u 






1 XX 
• X99 


17 A- 
X6 • w 


' flAX 

• U09 


74 fl 


042 


45.0 


.022 


9 


X • « 




«>• u 


• 999 


1 ft 


2flR 


d.6 

7 • V 


4 104' 


18.0, 


■ .056 


10 


Z*d 


Ann 


D • 69 


• XvU 


inn 

xu • u 


Iflfl 
• xuu 


20 0 


• 050 


37.5' 


.027 


11 


H A 


1 Ann 

1 •UUU 


7 C 


AAA 
• 41/U 


A n 


7^fl 

• 69U 


ft fl 


.125 


15.0 


.067 


12 


i A 


1 • UUU 


7 C 

6 • d 


AAA 


A fl 
4 • U 


• 6 9^ 


*ft 0 


• 125 


15.0 


.067 


13 


1*0 


1 AAA 

1 cUUv 


7 C 


AAA 
% •4UU 


A A* 
4 • U 


'I. 

7?fl 
• 6 9U 


ft fl 


12S 

. • X6 7 


15.0' 


.067 


14 


e 


9 AAA 


\ 7 C 
X • 69 


&AA 

• ouu 


7 A 
6# U 


CAfl 


A fl 
4 • U 


.250 


7.5 


.133 


IS 


1* 


1 Al\7 
1*00 / 


lad 


tf\A7 
• OD / 


7 A 
6 • 4 


Al 7 

• 4X / 


4 ft 


.208 


9.0 


illl 


16 


o 
• o 


\ 7CA 
1 •ZdU 


7 A 
6 • U 


QAA 
• 9UU 


X 7 
9*6 


XI X 
• 9X9 


6 4 


.156 


12.0. 


.083 


17 


1 




A 


• 999 


A d 
4* O 


• 6Uo 


0 6 

. 7 • V 


104 
• xu^ 


•18.0 


.056 


18 


Z>3 


A TC 


9 • / 9 


1 7A 
• X f 4 


O 7 
7 a 6 


IflO 


1ft 4 

xo • *t 


■ .054 


34.5 


.029 


19 


T A 




7 C 


1 XX 
% X99 


17 fl 
X6 • U 




24.0 


.04-2 


45.0 . 


.022 


20 


Q 

• a 


X • ^dU 


^ A 
6 • U 


• 9UU 


X 7 

9a 6 


XI S 

• wX J 


6.4 


• 156 


12.0 


> 

.083 • 


21 




9 nnn 

vUUU 


1 • 69 


Ann 


7 fl 
6 • U 


■A 

. SOfl- 


4.0 


• 250 


.7.5 


.133 


22 




^ <;no 


1 0 


X • V V V 


1.6 

X • V 


• 625 


3.2 


• 313 


6.0 


.167 




7 




X • / 9 


571 

• / X 




.357 


5.6 


.179 


10.5 


'.095' 


24 


.3 


3.333 


.75 


1.333 


1.2 


.833 


2.4 


,.417 


4.5 


.222 


25 


.4 


2.500 


1.0 


i.ooo' 


1.6 


.625 


3.2 


.313 


O.U ' 


.10/ 


26 


.3 


3.333 


' -.75 


1.333 


1.2 


.833 


2.4 


.417 


4.5 


.222 


27 


r6 


1.667 


1.5. 


.667 


2.4 


.417 


4.8 


.208 


9.0 


.111 ' 


28 


.3 


3.333 


.75 


1.333 


1.2 


'.833 


2.4 


.417 


4.S 


.222 


29 


.s 


2.000 


1.25 


.800 


2.0 


.500 


4.0 


.250 


7.5 


• .133 



r 1 



2-7 



B. Commercial 

Tw<J types of commercial land use are allowable in APEX 
County. These relate to local neighborhood shopping 
facilities and to regionally- oriented commercial and 
service facilities. Both may be built only on zoning 
category "Commercial" land. Each is developed on a cost- 
penacre basis, as follows: 

Commercial Development Costs by Type 
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Endogenous industrial^ development ^permitted Developers in 
APSX County i§ on a per-acre basis^i !tKe cost being $100,000 
per acre . Zoning category I land nav be developed into this. 
land use. / ^ | 

- XSee ZONING CATEGORY ,) ^ / 

DOSAGE ^ I ' / ' 

% / ' 

The accumulated exposure of^a person, plant, material^, etc., 

to a pairticular concentration of pollutant for a specified 

period of time. I 

/ 

DUMP . ^ ' j 

A site where uncontrolled disposal of solid, waste ocpurs. 
EFFLUENT • ' • / 



An effluent is a gaseous or liquid discharge or emission. 
EFFLUENT SAI-IPLES 

An effluent sample is an industrial outflow water s/ample 



/ 



/ 



and analysis which provides data on seven water pollutant^para* 
meters. A sample may be ordered by the V/ater Quality Hana-^ 
ger and is taken at the source specified by the WQ|!. 
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ELITE OPINION POLL (E.OtPQ ^ 

The Elite Opinion Poll calls for a vote of all game players 
on certain major policy issues in the community. These 
issues appear as headlines in the IIETRO-APEX NEWS^ i^hich 
ask for either a deciding or advisory vote. The results 
of the Poll affect public officials* chances of reelection^ 
as well as the proba6ility of passage of general referenda, 
specific bond issues and special millage requests. 

EMERGENCY EPISODE 

An air pollution incident in which high concentration of 
pollutant(s) occur in the ambient air contributing to a 
significant increase in illness or death. 

EMISSIONw^ ' v.^.. 

■ ■ ■ ■ m il 

Emissions are pollutants in effluent or exhaust gases which 
are released into the air. 

EMISSION FACTORS 

Emission factors are estimates which can be used to approx- 
imate the rate of emissions of specific pollutants from 
. generalized sources. 

EMISSION IN\^BNTORY 

A compilation of the rate of pollution emissions in a given 
area by source type. 

EMI SS ION MEASUREMENT * ' 

Air pollution emissions are measured in pounds per hour for 
particulates, sulfur dioxide (S02), carbon monoxide (CO), 
nitrogen oxides (NOx) , and hydrocarbon,s (IIC) ; in Ringelmann 
number for smoke; and in. Stinkelmann number for odor. The 
emissions measured are of specific pollutants from specific 
sources. 

EMISSION RATE ' . 

Emission rate refers to the amount of pollutant emitted per 
unit of time or throughput. Maximum allowable emissions will be 
, specified in pounds per hour (or pounds per lOQO pounds of 
process rate) if they refer to emission rates. 

EMISSIONS SOURCE 

An emission source is the origin of some specific air 
pollutants. In the game there are several gamed point 
sources, about thirty non-gamed point sources, plus motor 
vehicles and space heating as line and area sources, re-* 
spectively. . .'^1 . 
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ENVIRONJIENTAL I?;PACT STATEMENT 

« 

The results of a study which ideivtifies and evaluates the 
adverse or beneficial environmental effects of pursuing a 
proposed action, pursuing an alternative action or not 
pursuing the proposed action. "r~" 

EXOFIRM ( EXOGENOUS FIRfl ) 

An Exofim is an industry or bureaucratic firm that depends . 
priiaarily upon markets outside the local area for its growth 
. . vitality. These firms are usually classified as Exofirms * 
on the basis of their being net importei-s of dollars and net 
. exporters of products or services to these outside markets. 
Jobs created by Exoflrm growth spUr additional growth of 
households and jobs oriented to the local market. (Exofirms 
are also often referred to as basic firms). 
In APEX County, Exofirms locate in industrial and office* 
zoning categories, Periodically, the newspaper will note 
•the opportunity for Developers or Industrialists to invest, 
m a speculative way, in the entry of new Exofirms into the 
metropolitan area, with a variable probability of success 
attached to such investments. Occasionally, these Exofirms 
require rezoning of land and/or installation of special capital 
improvements. Pvequireraents for such special public action 
and requests for private investment will be noted in the 
newspaper announcement of the firm's interest in locating 
J^n the area. 

FEDERAL V/ATER POLLUTION CONTROL ACT AllENDflENTS OF 1972 

(See L EGAL REFERENCE MANUAL S , , 

FUEL RATE • • 

Tie amount of fuel consumed by each industry per unit of 
tine IS specified in tons'/hours for coal, in barrels 
(bbl)/hour for oil, in thousand cubic feed (WCF)/hour for 
natural gas, and in megawatts (IM) for electricity. 

FUEL TYPE ' . > . ' ■ ' 

.The fuel types for industry"^clude: low-grade coal (Lo- ' 
Goal), high-grade coal (Hi-c3Jl), low grade oil (Lo-Oil), . 
high-grade oil (Ili-Oil), natural g^s, and electricity. 
The fuel option for each plant is listed in the Industrial- 
ist's printout. The fuel grade refers inversely to the air 
pollution potential of the burining fuel, i.e., Lo-Grade 
has higher pollution potential, and Hi-Grade fuels have low 
pollution potential. 
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GARBAGE . ,\ 
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The food .wasCe portion of solid waste. 



HAZARDOUS^AIR^ jpOLLUTAHTS 



Air pollutants not covered by the Air Quality Standards 
but which, in EPA's j udgement , ' "may cause/ or contribute tt), 
an increase in mortality or serious illness." These 
pollutants generally are toxic substances such- as mercury, 
cadmium, asbestos and beryllium. 

HAZARDOUS WASTE . ^ 

(See " SOLID V/ASTE TYPE" ) - 
llOUSEHOLD/COraiERCIAL REFUSE , . • . 

(See " SOLID WASTE TYPE" ) 

HOUSEHOLD TYP^S , \ 

The five liousehold types used in APEX County ar? characteri- 
^zations of families belonging -to fairly homogeneous socio* 
economic groups.* T4iese ^Earacterizations reflect life • < 
style, political involvement and voting habits, general 
consumption behavior and preference for public goods. v 
There is Substantial overlap of income levels for all status 
groupings; hence income » alone is. a weak' indicator for 
characterizing households. 

< Household Type 1 is upper class. and upper-middle class 
combined. Occupations of the heads of households are: 
professionals, technical workers » managers, officials, and 
proprietors. One*half of the family income leyels are in 
excess of $15,000 and the other half are in the $10,000- 
$15,000 range. Value of housing is in excess of $20,000, ^ 
and if they rent, rentals, are oyer ^150 per moiitK. This 
is the group which is most concentrated in residential 
locations. Education of tl^e head of the household is at 
least college^g^raduate^, often^ with post'-graduate study, 

- . Intg^rrst group membership for this household type is 
found in the Business Community and Effective" Government 
Groups . . 

Household Type II is the typical middle-class household 
« in whi^h the head of. households occupation is clerical, sales, 
or kindred types. Income of the family is primarily in the 
$7,000'*$10,000 range. Educatian of the head of the house- 
hold is some college or at least high school graduation. 
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Hotising value is primatily in the $15,000-$25,000 range, 
and gross rentals would usually be froro ClOO to $149 per 
month, though they may be somcwhtt lower. Interest group 
affiliations for this type, are with : the Effective Government 
Groups on the "one. hand, and with the Right-wing Conservatives 
on the other. 

f <■ » ^ . , . ' 

Household Type III the most numerous. and widely-distrib- 
uted ot tlie tive types is characterized By a . mixed member- 
ship of very low income white collar workers, skilled 
craftsmen, and foremen, though the/ latter two predominate. 
In the outlying areas, farmers f^l iiito this category. 
Family* income is primarily in theN^i-QOO-jQ, 000' range. 
The head of the household's education is typically high 
school graduation. Housing value is usually in the $12,000--^ 
$20,000 range and rentals are from $80-$125 per month. 
I!enbers of this group are apt to belong to the Labor Vote artcT/ 
' or the Hight-wing, Conservative interest groups; 

Household Type IV is composed of semi-skilled workers, 
industry operatiy.es and non-household service workers, such 
as waiters, ^barbers and parking- lot attendants. Family in- 
come is in the lower portion of the $4,000-$7,000 range. 
Housing values range from $10,000 to^$14,000 with gross 
rentals being $70 to $90 per month. • Education of the head' 
of tjie household is, usually 9 to 11 years. Interest group 
membei*ship for this household type is found in the Labor 
Vote* and among the Civil Rights Groups. 

Ilpusehold Type V -- is the lowest stratum of society,- and 
heads of households are laborers or household se,rvice work- 
ers. The vast majority uf the area's unemployment are of 
this type and roughly half of all members are elderly and 
retired. Family income is less than $5,000 annually and 
the value of housing is less than $10,000, with rentals 
primai-ily $50-$75 per month. Heads of households have 
usually not been educated beyond the eigth grade. Member- 
ship in interest groups is found in the Labor Vote and 
Civil Rights. Groups. . . . 

< 

Political involvement of the five household types declines 
from Type I (the highest) to Type V, the latter being 
generally apathetic. Likewise, concern with government 
operation and provision of public services is highest in 
Type I households and decliner> steadily through Type V 
families. 

• » - " 

The five household* types will tend to demand housing of 
the five residential development types according to the 
following percentages: 
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Household Type I 



Household Type II 



Household Type III 
Household Type IV 



Household Type V 
IMPLEMEOTATION PLM 



>- 50% will choose R-1; 30% R-2 and 
• 20% M-1 

>- 20% will choose housing in eUch of 
the five development types 

10% prefer R-1; 30% prefer R-2; 
20% choose R-3; 2S% take M-1, and-^ 
151 M-2 ■> 

" 20% will choose R-2; 40% R-3; 
10% M-1, and 30% M-2 

— 40% will be in R-2^^ 60% in II- 2 



Under the 1970 Clean Air Act, each state must |>repare and 
have approved by EPA an Implementation Plan which details 
the methods, strategies and timetable which the state and 
its jurisdictions will employ to meet and maintain the 
Air Quality Standards within the control region(s) within 
its jurisdiction, 

IMPROVEMENT Ip STS 

ImprovemAt costs are fees to prepare raw land for, develop- 
ment, including subdivision costs, sewer and water connect- 
tions« drainage and engineering. Developers are required 
to pay improvement costs on all land on which they build 
structures. For residential property, improvement costs 
are on a per unit basis as follows: 
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For commercial and local industrial land uses, improvement 
costs are on a p^r {icre basis; for each the fee is $5,000 
per acre. j-^' - 

These fees are automatically applied to all land on which 
the Developer builds. 

/ • ' ■ 
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' INTEREST GROUPS . ' % 

• ' In APEX County there are 5 m^jor political interest gri^ui)*! 
that take stands on public policy issued and have avsig- 
, nificant impact upon voting behavior. The more extreme 
/ the position assumed by one of these ii)!/terest groups (as ^ 
indicated an a scfale of ^4 to -4), tlie/greater will be 
the votejr turnout surrounding any particular referenda or 
election. Each of these , interest groups derive their 
constituency from among two or more of* the " Household Tyi^es " 
(See nOUSElIOLD TYPES ) // 7 ^ — 

1. cmL RIGHTS GROUPS : The orient^4tion of these groups 
is primarily towards issues such as /fair' employment, neigh- 
borhood improvement, and problems tnat affect minorities. 
Their leadership is draim from the //elite liberals, or the . 
ghetto activists, their membership / from the lower social 
strata. Their mode of operation %k typically public pro- 
test and demonstrations centered ground a very specific - 
policy issue or community problem^ and their influence 

on the system as a whole is modetate. 

2. EFFECTIVE GOVERNtlENT GROUPS/ ' Are overwhelmingly middle 
class, composed primarily of professional people, a large 
percentage j^f . them women. These groups are interested in 

a wide range of issues, on whj^bh they exert moderate influ- 
ence* their orientation is towards governmental efficiency and 
I ^ tov/ards community growth and image*. 

3. BUSINESS COHMUNITY ; Draws from the whole range of 
commercial and mercantile interests, as well as some from 
the professional areas such as law, engineering and, 
medicine. The business cofiimunity exerts the highest degree 
of power of all politically oriented interest groups; 

/ their interest ds directed primarily at community image, 

/ growth, and "BOOSTERISM^^. 

4. LABOR VOTE ; Are'morje conservative locally than nation- 
al ly'^^anZTeScIiiFit some divergeij^cy between craft unions ^nd 
industrial unions, the former being more conservative. The 
labor vote exert moderate influence on a range of issues 
somewhat less broad than those of interest to the ••Effective 
Government Grolips^^. The conservatism of the labor vote, is 
especially apparent in the opposition of some of its con- 
stituency to public spending for social welfare. 

5. RIGHT-WING CONSERVATIVES ; Draws its membership primarily 
from people who resist change and advocate conserving the . 
••traditions of Americanism- -God and Country. •• They are 
generally against social change, increases in government 
influence in lokal affairs and public spending on social 
programs. Since these groups do not advocate change, they 
usually only become actively involved in public issues as a 
reaction to public programs proposed by other groups. 

ERIC ^ no . ^ 
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INTEREST IIATE • 

The cost of borrowing money will vary for the Industrialists 
and Developers according to both tKeir credit, rating and the. 
lei\gth of the loan,, i.e., how many years will be taken to 
repay it. The maximum number of years on any loan by an 
Industrialist or Developer is 20 years. Applicable interest, 
rates as follows: 
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The cost of borrowing noney for governmental agencies, the 
interest rate on bonds, will vary according to the credit 
rating of the jurisdiction, and will differ between general 
, obligation and revenue . bonds , Since revenue bonds are not 
backed by governmental taxing power they are riskier and 
therefore carry higher interest rates than general obligation 
})onds. As a jurisdiction's credit rating falls from A-1 to 
I A-3, the interest rate on general obligation bonds will 
increase from 4.51 to 6%. 

INVERSION , 

A layei: of /lir trapped near the ground by a layer of warmer 
air above it* 

ISSUE \ . • , . 

Issue. is used' to refer to a problem situation presented to 
* playlHF€<injAe METRO-APEX HEWS. Following each issue are 
two to foftr alternatives one of which must^be selected by 
the player. ) ^ 

(See ELITE OPINION POLL ) 

JURISDICTION 

Jurisdiction refers to one of the political units in APEX 
County. Abbreviations used in the game are: 
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(Jurisdiction 1) CC - Central City 

(Jurisdiction -2) SUB - Suburb 

(Jurisdiction 3) Tlf 1 - Township 1 

(JurisjAiction 4) "ni 2 - Township 2 

• (Jur^isdiction 5) Co - County 

(See ANALYSIS AREA «) 

LAND USE ^ ■ • ' 

Land us,e is/a'term used to refer to the spatial distHbution 
of City knd rural functions** -its residential communities or 
-living- areas, its industrial ^ commercial and retail business 
districts pr major work areas and its agricultural, institu- 
tional and leisure time functions* 

(See' DEVElOPnENT TYPE and ZONING CATEGORY .) 

LEACIIATE - 

V/ater moving vertically through the soil of a landfill that 
may become contaiminatjsd froin. the waste material in the fill. 

t4AXIMUM PRODUCTION CAPACITY 

^ This is the maximum ntunber of units t^hich can be produced 
by, a gamed industry in a cycle/ with the plant and eojiip- 
. ment in existence during that cycle. Maximum capacity may 
be increased by makiiog capital expenditures, for buildingU 
and equipment. New productive capacity becomes available 

. qnly in the cycle following that in which money is budgeted 
for-piant expansi^on. • * ^ 

HKAN PROBABLE NUMBER PER 100 ml (IIPN/lOO ml) 

, •* •» * 

A mea?;ure of the amount of col.iform organisms per uriit^ 
volume. By using quantities of sample varying in geometric 
series i.e., 0.01, 0.1, 1.0 milliliters, and by applying the 
usual test for coliform organisms, it is possible t<3f deter* 
min'e a statistical estimate or *'most probable number** of 
coliform organisms per 100 ml of water. 

i;iCR0GRAr4S PER CUBIC METER 

The ^weight of a substance in 1/1^000,000 of a gram contain** 
ed* in one cubic meter of volume. 

MILLAGE* . • - ^ \ 

MilXage is the tax rate, in' mills, which is applied to 
State equalized property value to generate property tax 
revenue. One mill is equal to a $1 charge on each $1000 
of VKlue» or one tenth of one percent of the State equal- 
ised value* There are three types of millage: 
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A. Normal Op-erating Millage is determined by local 
Politicians, and is applied to standard operating 
costs of government by State and. local law -> the 
local limit can never be higher than the limit 
set by th^ State , 

* B. Special Hi 11 age , which is not subject to. State anid 
' • local limits, can be used for financing special / 
program's.-' It- must be voted and passed on in a r 
referendum. 

' - . ■ • 

C. Debt -Retirement Hillage is not subject to the State 
and local, limits but it can be used for retiring 
general obligation bonds. This milla^e requires a 
.favorfible vote in a referendum. 

total ^ml-;iage .is the sum of operating millage, any special 
mill ages and the debt retirement millagcs which may 
, in effect during the year. ^ 

lilLLIGRAHS PER LfTER (mg/1) , ^ • ' 

V/eight per unit voltune. For water effluents-, milligrams 
per liter is used to express the concentration in terms 
of the weight' in milligrarts of a dissolved or suspended . 
pollutant in one liter of water. 

MONITORING STATION 

A monitoring station is a facility that houses air quality 
monitdring equipment for neasmreraent of ambient air quality. 
One air quality monitoring station may be installed and 
operated in any analysis areay The pollutants measured at 
. each monitoring station are: ' 

/ - - - 

,1 ' Patticulates, S02, CO, flOx, and Hydrocarbons 

Each pollutant is. measured by a different type of monitoring, 
equipment; 

(See AIR QUALITY ) 

NATIONAL AliBIE^^T AIR QUALITY STANDARDS 

EPA has set Primary and Secondary Air Quality Standards 
which ai^e the maximum concentration of air pollutants 
allowable by. federal law. Primary Standards'^ are based on 
protection of the public health and are to be achieved as 
> • a first priority. Secphdary Standards are based on the 
public welfare and will be achieved as a second priority. 

t 

NATIONAL ENVIRONiMENTAL POLICY ACT (NEPA ) 
; (See LEGAL RBfBRENCB IIANUAL) 




OFFGASSES • 

f 



Gasses arising from landfills or other solid waste conver- 
sion\(such as thermal) operatiohs and leaving the site of 
generation. 



PLAHNED . U|^lf\ DEVELOPMENT 



A planned unit development is an :.llocati6n of densilly to 
a developVent site such that the overall density meets the 
zoning requirements,^ but withiff the site certain ardfs mAy 
be of a higher concentration than those other develo iments 
around this site. This allofirs the Developer more fljxi 
bility in designing plaxmed neighborhoods. 



(See DENSITY ) 

• \- 

PLANT INSPECTION 



A plant inspection is an "on-site" examination "of production 
and pollution control equipment, processes and procedures.' 
Plant inspections ordered by the APCO will provide him with . 
information ori the productpion processes; prodqction capacity; 
"fuel and process rates; control systems; smokq^cpde 
(Ringelmanri number); and odor code (Stinkelmaiwr%umber) 
for ea4:h process of a specific gamed or non-gamed emiission .' 
source. ". . - ■ 



PLANT MAfJAGER 



/ 



r The player in the role of Industrialist is acting as a 
Plant Manager. 

(See BOARD OF DIRECTORS .) 

POLLUTANTS . - ' 

• Air. Pollution: . . 

(1) Particulates ; particulate matter is any material, (except 
^ uncombined water) which exists in a finely divided form 

as ,a liquid or . solid at standard conditions. 

(2) Sulfur Dioxide (S02) is a pungent colorles^s gas 
which is commonly emitted from the combustion of 
sulfur containing compounds ^ especially fuels such 

/ * as coAl and fuel oil* Sulfur dioxide can also be 

emitted from chemical process plants^, metal process 
plants and trash burning incinerators. . 
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(3) Carbon Monoxide (CO) is a colorless, odorless, very 
tox^c gaseous product of the incomplete combustion of' 
common fuels. It can also be generated by metabolic 
processes and the partial oxidation of carbon- contain- 
ing compounds such as limestone. Carbon monoxide 
adversely affects human respiration by interferring 
with the body's ability to assimilate oxygen. 



(4) Oxides of Nitrogen (NOx) are formed when oxygen and 
nitrogen are ^heated to a high temperature. Suffic- 
iently high temperatures to produce significant^ amounts 
of NOx are normally only reached in modern efficient 
combustion processes such as electric power plants 

and automobile engines. Oxides of nitrogen in com- 
bination with hydrocarbons and sunlight are major 
constituents of photochemical smog. 

(5) Hydrocarbons (HC) are compounds containing combinat-* 
ions of hydrogen and carbon. Gaseous hydrocarbon 
air pollutants are most commonly emitted from the 
incomplete cdittbusion of fuels such. as gasoline, coal, 
oil and gas from the production, handling and evapor- 
ation of gasoline, paint thinners; solvents, etc • 
Hydrocarbons along with oxides of nitrogen an4 sun- 
light are important in th« generation of photochemical 
smog. ^ 



Water Pollution: 

(1) Biological Oxygen Demand - B.O.D. is the amount of 
oxygen needed by any polluted water of sewage to 
allow micro-organizms to consume the s'uspei^ded and 
dissolved biodegradable organic material foimd in 

. the liq.uid under aerobic conditions. 

(2) Coliform Bacteria - Micro-organisms found in sewage 
serving as the indicator of bacterial c6ntamination 
in water quality. 

(3) Dissolved Oxygen (D.O.) is the amount of oxygen found 
and available for biochemical activity with a given 
volume of water (mg./l.). The saturation point is 
dependent upon temperature, chemical characteristics 
of the witter, and barometric pressure. 

(4) Nutrients - Nutrients are phospates, nitrates, nitro- 
. gen and phosphorus released as waste from certain 

industries or produced from agricultural and urban 



(5) Thermal Pollution - T3ie increase in temperature of 
surtace waters as a result of the use of these 




runoff. 
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waters for cooling purposes by industry or public 
facilities. The heat accelerates •biloloi.ical processes 
in the stream, resulting in re4uction of oxygen 
content of the water. .A 

(6) Total Dissolved Solids (T.D.S.) - Thel amount of solids., ■ 
dissolved in a given volume of water (mg./l)» 

POPULATION EQUIVALENT . 

The population equ^ivalent is a means of converting (a) 
residents, and (b) employees and clients of industries and 
commercial facilities into a standard measure of the demand 
placed on such public capital facilities as sewers, streets, 
and. water .supply. The population equivalent of an area 
(analysis area or jurisdiction) is> computed as. follows: 

P.E." [Total households ]+(.0 x' all employees of commerce 
and industry] 

For use of population equivalents in APEX County, see 
CAPITAL PLAJJT INDEX . 

PROCESS RATE ^ 

Process rate refers to the amount of materials processed by 
an Industrialist per unit time. The measure is specified 
in tons, pounds, barrels, per minute, per hour, etc. 

PRODUCTION LEVEL 

This is probably the key item determined by an Industrialist 
each cycle. It is the number of units of a product his 
plant will produce in that cycle. The Industrialist is 
free to set his production at any level he chooses, as long 
as the figure he sets does not exceed his maximum production 
. xapacity^ . . 

PRODUCTION PRO CESS 

A production process is a definable part of the overall 
production system of a given firm. Each gamed industrial 
firm may have up to five prbduction processes, while each 
non-^amed industrial firm is assumed to have only one process, 

PROMPT .'CRAP 

Wastes that are recycled for direct reuse without entering 
the solid waste stream. 
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^ QUASI -PUBLIC LAND . ' * 

This is land owned by tax*exeiapt organizations such as 
churches and fraternal organizations. Such land includes 
church buildings and schools^ cemeteries' and such miscellan* 
eous buildings as Elks lodges ^ etc* 

REACH 

A reach is a generally homogeneous segment of a river or 
stream* Often in water quality management typical measure- 
mpnts of water quality from any point in .the reach are 
used as representative of the entire reach. 

REFEREttPWl 

A referendum is a vote of the (simulated) population of a 
jurisdiction on some issue presented to the people by /the 
Politician* Most usually referenda are* called to approve 
(or reject) a general obligation bond issue or a request 
for special millage^ although they may be called to approve 
some legislative matter » such as open housing* 

REFUSE 

A term applied broadly to mixed solid waste including food 
waste I trashy street sweepings » and non~t6xic solid Industrial 
wastes* 

REZONING APPLICATION FEE 

The rezoning application fee is a charge of $100, which 
is assessed for each rezoning request submitted by a 
Developer or Industrialist* It is included in that player's 

financial statement for the next cycle* 

^ - - - -■• • ^ « «. , .J. , _ » J. 

RIMGELMANN NUMBER 

. * - • 

The Ringelmann Number is a scale for measuring the blackness 
of smoke fumes and is equivalent to the opacity* Ringelmann 
Numbers and opacities are used for specifying allowable 
smoke emissions (Ringe^lmann for black and opacity for Ovher 
colors)* #0 » zero opacity #1 - 20%, #2 - 40%, #3 - 60%, 
#4 » 00%, #5 » 100%* In. APEX County, all smoke readings are 
reported as Ringelmann Numbers* 

. SALVAGE 

The recovery for reuse of any valuable component from the 
sol d waste stream*. 

ERIC ' dp, 
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SANITARY- LANDFILL • ' /' ^ 

An operatioH'^ifhere solid i^ste is deposited in' the ground 
in a controlled manner. /The waste is compactejd when deliver- 
ed and covered daily. APEX County can have thtee classes of 
sanitary Aand fills. /See belQw.) 

• / . ~ / ' I ^ 

SANITARY LANJ5FILL— Class A ^ . i • . 

A sit/ where disposal of toxic or hazardous industrial 
waste (solid waste type IJ is permitted due .tto the geology 
and soil characteristics. Solid waste type 2' and 3 may 
„ be deposited. in this class site. ! 

SANITARY LANDFILL--Class II ' . , i . 

i ^ 

A site where only non-toxic or. non-hazardous iwaste may be 
'deposited. These sites, receive primarilV misted municipal 
refuse (solid waste type 2>. Solid-waste type 3 may also 
be deposited in this class/Site. 

SANITARY LANDFILL- -Class III ^ . ; - 

A site where only solid fill (solid waste type 3) may be 
deposited. ' 

SEWAGE TREATMENT LEVELS ' ' " . ' 

• Primary Treatment - A series of mechanical treatment pro- 
cesses including screening and sedimentation, which removes 

. most of the float ions and suspended solids found in sewage, ' 
but which h9ve a limited effect on colloidal'and dissolved: 
material. . . , ^ 

Secondary Treatment -A series of biochemical, chemical, 

ana/or m^ciianical processes which remove, oxidize or 

stabilize nons'etteable, colloidal, aftd dissolved/organic 
matter following primary treatments 

Tertiary Treatment :- Any sewag6 treatment ptocess that has 
tne capability to remove over ninty-nine percent of the 
pollutants, in sewage if it follows secondary treatment. 

SOIL PERMEABILITY ' . • ' 

A measurement of the. water porosity of soij; soil porosity 
measured in gallons per day of -water which will .be absorbed • 
by one square foot* of soil surface. 
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SOIL SURVEY' 



An engineering/geological survey of an analysis area which 
provides data on the water table level, soil type, and soil 
permeability. These parameters are important criieria to 
determine the suitability of an A.A. for Class I, II, or III 
sanitary land fills, v 



SOIL TYPE 



Three predominent soil types are found in APEX County- t 
clay, sand or gravel. 

SOLID WASTE \ . • 

Any waste that can be handled as a solid rather than a 
liquid. 

SOLID WASTE DISPOSAL 

The end po|ht of solid waste handling; may include open 
dumps t sanitary land fills, incinerators, composting, haul- 
ing out of IAfEX County by contract, salvage and recycle, etc. 

SOLID WASTE SOURCES^ . 

Solid wastes are generated from various sources as 

Household - Solid wastes from residences.' • 

^ •* 

Commexcia l - Solid wastes derived from non- industrial 
- commercial operation. 

^ » 

Industrial - Wastes produced as a result of manufacturing 
or related industrial operation. 

Municipal - Mixed Ilqusehold and Commercial .waste that .may ' 
contain some street cleaning wastes and industrial solid ' 
wastes. 

, Agricultural - Wastes derived from basic crop or animal 
operation including waste vegetables, minerals and animal 
manure. , - " 



} SOL'ID WASTE TYPE 

'^l I ' 111 

' ' APEX County solid wastes are specified as one of three 
.< following types-- ' 

" ■ , ' ■ ■ ■ 

■ . • S.W. Type 1 - Hazardous Wastes ; includes sewage sludge, 
pesticides, industrial chemicals, etc., (Only small 
quantities of high toxic wast«s and radioactive wastes 
. are generated in APEX County and these are not included 

Y^- in Type 1 wastes.) 
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S,W. Type 2 - IJousehold/ Commercial Refuse ; includes trash, 
ruboish, garbage and decomposable organic refuse from 
commercial and household operations picked up by regular 
routevcollect^n* ; ..^^ 

S#W, Type 3 - Solid Fill ; includes bulky non-water soluable, 
non- dec cap OS able inert solids from municipal, and industrial 
operations, demolition, eti. Examples are earth, rock, 
gravel, concrete, asphalt paving fragments, clay, glass, 
. and rubber products, * 

Industrial wastes are distributed among the above three 
categories depending upon the characteristics of the i 
particular waste. 

SOURCE TYPES (AIR POLLUTION) 

Point Source - A stationary source of pollution which has 
the potential of emitting a substantial amount of pollut- 
ant (s) such as a factory or power plant. 

Line Source - A moving source of pollutants such as automo- 
Diies, buses, trains, and aircraft. 

Area Sources - The sum of numerous widespread small station- 
ary pollution sources as the space heaters in buildings. - 

Indirtect or Complex Source - Stationary facilities or 
developments which indirectly generate substantial pollution 
by means of activity associated witK them (such as' vehicle 
traffic generated by shopping centers, sports complexfes, 
\ airports'; etc.) 

STATJDARDS OF PERFOmiANCE * 

Direct limitations of pollutant emissions from certain 
types of high pollution sources (power plants, etc.) set 
by EPA and/or the states.* , ; 

STATE EQUALIZED VALUE 

State equalization is a process designed to even out 
differences in* assessment practice^ ampng political 
jurisdictions. The state equalization factor applied 
to each jurisdiction's assessed )/^lue may thus be 
different. The statt* equalized value for a jurisdiction, 
reached by applying the factor to local assessed value, 
is the base on which millage is levied to generate 
property tax revenues. 
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STINKELMANN NUMBER 

The Stinkelmann Number' is a scale (developed in APBX County) 
for measuring odor emissions i and for specifying maximum 
allowable odor emissions. Numbers range from 0-5 j covering 
least to worst odor levels » respectively. 

.TAX RATE 



See IIILUGE 



TRANSFER STATION 

s 

Site at which wastes are transferred from small compacter 
vehicles to larger long distance transport vehicles. 

■TRASH 



The non-food, non-putrescible fraction of solid waste. 
UNIT COSTS 

The costs to the Industrialist of operating his plant are 
calculated^ for c^ach production component, except labor , 
on the basis of the amount and cost of each component 
required to produce one unit of the product* These unit ^ 
costs apply to fuel, administ^rative overhead, inventory, 
and raw materials. # ^ 

Fuel Cost applies to the fuel required to produce each 
industrialist's product and will be different for each . 
fuel type* 

' General Administrative Costs include all overhead expend- 
itures, other than salaries, involved- in production. 

inventory Carrying Costs must be paid to store product 
inventory trom one cycle to the next. This cost excludes 
.taxes on inveatQry.- . . ... 

Materials Costs include all rjaw materials required to 
proauce tne product, except fuel. 

/ The unit costs ^or each of these components , which are 
1 applicable for a particular Industrialist for the next 
year are included in that player's output. 

UNIT SALES PRICE 

This is the^ price, which an Industrialist sets each cycle, 
at which he will sell a unit of his product. Each Indus- 
trialist except the power plant has complete control over 
price; although the number of units he actually sells. 
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will be dependent on the relationship of his price to 
supply* demand conditions in the general market » and to 
. the current average industry-wide price (reported for the 
last* three years in the Industrialist's output). 

m 

WATER QUALITY SAIIPLES • • ' 

A water quality' sample is a water sample and analysis 
providing data on seven water pollutant parameters. 
The. water quality manager may order water s(imples and 
designate the location from which they are to ^e taken. 

WATER TABLE LEVEL ... 

The distance from the surface of the ground to. the under- 
. lying ground ;water level. 

ZONING CATEGORY " 

Zoning categories apply only to vacant land for APEX County. 
Each of the six zoning categories may be developed into 
one or more types, of land use: 



FROM 



TO 



Zoning Category 

(1) R - Single- family 
residential 



(2) M - Multiple-family 

residential 

(3) C - Commercial 



(4) I - Industrial 

(5) 0 - Office 

(6) A -.Agricultural 



Developed Land use Type(s ) 

(1) R-1 (low density, high jpst) 

(2) R-2 (med. density, me4^cdst) 

(3) R-3 (high density, lo^ cost) 

(4) M-1 (low density, high cost) 

(5) II- 2 (med. density, low cost) 

(6) CL (Commercial -Local) 

(7) CR (Commercial- Regional) 

(8) IL (Local industry) 

(9) IX (Exogenous industry). 

(10) 0 (Exogenous office) 

(11) A (Active farming) 



* / 
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Y Chapter 3 

WATER QUALITY WaGER ROLE DESC^PTION 

• • A / 



The Water Quality Manager (17Qn)\is concerned with preventing and 
controlling the effects of waterv pollution by maintaining and 
improving water quality through. the elimination or reduction of 
vaclDU^ pollutants from the watersyof APEX County. Th(fe primary 
nis^w is to provide comprehensive^ environmental protection 
services in the area of water qualiW management as a part of 
the environnental management program\of APEX County. 

The specific area- of operation o^ the V/QM is intentionally 
general with no specific limitations or constraints imposed on 
what constitutes water quality management. The. challenge to the 
new t^n is to assess the nature of the problem, to design a 
management system to correct the problem and to implement, oper- 
ate, and revise that management system. T)ie remainder of this . 
c hapter attempts to acquaint the new WQM with the water quality 
maflHBBnt issues in general, and specifically those he'^ will 
confront in APEX County, The section ends with a proposed set' 
of specific functions for the WQH*f consideration. 

Water is used for a multitude of purposes ranging from 
human. consumption^ to power production. The uses oz water are 
often sequential. Since the quality requirements are different 
for each of the various ' us.es, the demands for water must be 
weighed. -against each .other in order to define a resource ;nanage- 
ment prograjn which can satisfy multiple criteria at- the least . 
cost to society. Water Is a limited resource not only in terms 
of quantity; but in terms of quality. 
/ 

A majbr dilemma, confronting the WQH is the number of . 
governmental institutions whose activities affect water quality 
in APEX. The programs and administrative authotities and V 
responsibilities are diffused and distributed within the local, 
govllpilnents resulting in a fragmented msanagement approach ,to 
prol?len solutions. The Planning Department is responsible for 
developing land use* zoning, subdivision regulations,, and , 
community growth plans. The Public Works Department operates 
sewage and water treatment facilities . The Public Health Depart 
ment* administers regulations and may condemn beaches and water 
supplies when their quality falls below acceptable standards. 
This situation where responsibility is diffused results in 
ineffectiveness, duplication of effort, and lack of coordination 
oi the various programs which concern waier quality. In. an 
attei^pt to bring order to this chaotic situation, the Board pf 
SiuoMB^ors recently established the Environmental Quality 
AE^Syand directed it to* develop and administer an integrated 
environmental management program for APEX County. 



The Enviroimental Quality Agency (EQA) is charged with the 
duty of administering and coordinating APEX County's environ- 
mental protection activities. To this end, the EQA will normally 
direct and coordinate the activities of the Air Pollut;lon Control 
Of ficp and the recently established Water Quality Management and 
Solid Waste Manager Offices, y In addition, the EQA has respon- , 
sibllity fdr several other areas .<y£ environmental concerns 
including pesticides, noise pollution, and radiation. • 

Alt evaluation of the practical changes required by the 
establishment of the. EQA indicates that the WQM can use this 
. transitional period to. institute changes in the governmental 
organization and increase the effectiveness of water quality 
programs. The emphasis of the move to develop a total environ- 
ment agency is the integration of relevant environment activities 
The could benefit by a restructuring of sonc> governmental ' 
functions to include consideration for water quality. 

« 

Like other individuals in the. APEX community, the WQM 
receive? con^uter printout at the beginning of each cycle of play 
This printout is a record of the decisions made by the KQ!! in the 
previous cycl<^ and of the funds spent in that xycle.' The 
printout also contains information. which may guide the WQM*s 
decisions in the next cycle. ( 

In APBX, the County .goveniment has assumed responsibility 
for water quality management throughout the Central City, the 
Suburb, and the two Townships. The EQA makes a consolidated 
budget request. to the County Politicians each cycle. The EQA 
also coordinates grant requests from- the Federal government for 
operation of* the agency activities. ' ^ 

The 1VQM dffice will be. directing its effortis to three major 
areas of concern: assessing the nature, magnitude, condition 
and trend of water pollution problems in APEX Cbtu&ty; develop- 
ing and implementing a water quality management system for the 
County; and administering the operation of an effective pollution 
control, program. \The planning function performed by the VCIU is 
of critical ii^drtiai^ce. The plan wAich is di^ve^opied miist be 
considered within \the context of the overall environmental 
quality plan for APEX County. As such, ^e WQM competes for 
limited resources with the APCO, SVJli and other environmental 
programs. 

One of. the I?QM*s, primary objectives is the development of 
an effective resource* mastagement program rather than merely 
surveillance and enforcement. Enforcement aind control should 
bo considered as only one element/ albeit, an important one, of 
an overall management program. 
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The V/QH obtains water quality data in terms of measurements 
of water quality, pollutant levels and concentrations, pollutant 
sources, and water treatment systemsA This is accomplished >' 
through monitoring stations, samplin^rtechiiiques, inspections 
and a variety of control techniques. This technical or quant i* 
fiable type of infoniiation is specified in the computer printout, 
in background material within role manuals and from other players. 
Other sources qf information inc.lude the/ news media, citizens 
and organized interest groups and water resource consumers. 

The WQM has, ,a formidable task. In orde.r to naximiise his 
effectiveness, it nay be necessary to alter the established and 
convenient practices of influential social uiiits such as industrial 
firms, cities, and governmental agencies. This may result in an 
encroachrent on their entrenched interests. In order to interact 
effectively^ the tVQII mu^t be sensitive to the, needs and motiva-' 
tions of all elements of the community. 

A wide array -of goals confront the WQII with respect. to manager 
ment of the water resource. The primary goal, of course, is to 
bring the water pollutioi^i situation under^ control and to restore, 
the surface waters to the "^highest level Of water quality obtainable 
If control becomes the' crucial task, theh the activity of the 
liQM should be directed towards water quality criteria, goals, 
and standards. If management appears as the key task, then an 
inventory of existing conditions, levels, and amounts of pollu- 
tants and planning objectives should take precedence. tVhen, 
where; why and how to begin the process becomes aii. important 
decision for the IVQH in undertaking his role activities. Constrain 
ing any decision on activities vill be the resources and funds 
available to the W^l to implement any action program. A first 
step mf' be the evaluation of the resources and funds available 

to the WQM currently and in the future. 

» - - _ 

Because of the interdependence of water quality programs 
and othef environmental quality programs and the impacts ' 
of the deci|5i,ions or action^ taken by others, beyond his. control 
or ji^ri$diction,. the initial approach pf the I'/QIt night be to , 
inventory, analyze lind define those functional areas of "opera- 
tion: of pther governmental elements tliat impinge or constrain 
water qua'lity management and control decisions. Coupled with 
this appx;Dach, the WQM might wish to determine the various scopes, 
levelSxahd degrees of authority of the other governmental units 
;jtoj:arry out programs that .relate to water quality. An^ 
additional task might be to make an assessment of the resources 
available or attainable' to implement program proposals. Other 
tasks could involve establishment of coordination channels and 
procedures, development of a clearing-house function, establish- 
ment .of a referral system, the establishment of a County-wide 
information management plan without regard to the administering 
agency, et<i. The 1VQH has the' very typical, real world job 
of , determining who is going to do the job, what is going to 
be done, when sKould it be done, how should it be done, why 

• 52 



it should be done, where should it be done- -ih -short, the name 
of the game is resource allocation Pianagenent. 

■ ^ /r ■ 

In Summary ; ' 

The^WQll has several major techniques available for achieve 
raent of water quality goals. ^ 

1. Carry out monitoring, administration, enforcement, 
and public education programs. 

t. Function as liaison between the technical and the 
political elements of the system, 

3* Establish goals and a workable plan for imple- 
mentation* ^ 

4* Gain financial su|iport for the programs, 

» 

5* Advise the community on the quality of water ' 
resources in order to increase consideration of 
water quality in regional developihent policy and 
\redevelopnent plans. 
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One suggested procedure for beginning the V/QM operation follows: 

!• , Goals 'and Objectives 

A* Specified Guidelines 

!• Examine law creating WQM to determine objectives* 
B. Unspecified Guidelines 

1. Discuss the lifQM's present and future objectives 
with the EQA, Chief Administrative Officer and 
the County Board « 
Z. Discuss the objectives of the IVQM with^ the 
other elements of the community such as a 
WAter Quality ManageKient Advispry Board (if any) 

II • Assessment of the Water Quality Probrera (if any) 
A* Te(;hnica3^ 

^ 1. Compare Water quality criteria, documents with 
monitoring data^ from APEX surface waiters. 
2* Assess other technical indicators such as 
effluent and conttol system data. 
B* Non-Technical 

1. Examine citizen complaints in newspaper 

2. Take notice of any apparent discrepancies in 
the governmental proceduii^e to consider water 
quality. 



III. « Assessment of Resources 
A« Available Resources 

1. Assess personnel 9 present funding, monitoring 
and sampling capabilities » and Politician and 
community support. 
B. Possible Resources 

1. Assess State government's support, future County 
support,. and citizen support 

IV. Develop and Propose Changes and Additions in the Present 
Water , Quality Management 

A. Areas to be jprasidered for Change 
1. Legal authority 

2\ Coordination or ditection. of other pertinenl^ r 
' elements of County government 

3. 17ater quality standards* 

4. Procedures fpr setting waste discharge require- 
ments , . 

5. License and fine system 

6. Expansion of monitoring and sampling system 

7. Citizen input to policy development procedure 
I ** 8 . New funding sources 

/ 9. Community relations (education and information 

I programs) 

l6. Development of coordination between pertinent 

management functions throughout local government 

which impact water quality 



11. Development and establisjinent* of authority for 
a Water Quality Plan for APEX County 



Reevaluate, and Continue to Update the Previously Mentioned 
Processes Based on Changes in the V/ater Quality Environment. 
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ANNOTATED WATER QUALITY MANAGER WORKSHEET 



The WQM worksheet Iv 2our parts: (1) Elite Opinion Poll, (2) the 
Budget Request, (3) >udBet Summary and Budget Estimate and (4) a News 
Release. This worksheet will serve as the official record. of your 
agency. At the end of each cycle, the&e decisions will be transferred 
to the computer. 



I. ELITE OPINION POLL 

Each year certain issues will appear in the flETRO-APEX NEWS 
7 vhich require decisions ff<om all role players, acting at'the 
"elite". or pove restructure of the community. In some cases* 
the decision of thfe elite. is binding on the Politicians and 
the poll can be considered the same as, submitting a referendum 
to the voters. Here the newspaper will read "DECIDED BY OPINION 
POLL MAJOWTY." other cases, the decision of , the elite is . 
merely advi^ry, and the Politicians can decide- whether or not 
to he^d theiKmandite. Here, the newspaper will read "POLITI- 
CIAN'S ULTIIIATEnPECISI ON BUT ELITE OPINION SOLICITED." 

The outcome .of the vote will be recapitulated in the next 
cycle's newspaper. Fdr each issue outcome, the newspaper will 
also print the reactions of five interest groupS"Civil 
Rights Group, xEffective Government Groups, the Business 
Community, theXLabor Vote, and Right -Wing Conservatives. 

Players should vdte on all issues in the Elite Opinion Poll, 
iifbluding those oik the Business Page. Each role will have 
one vote. In thtf^cases where there is more than one person 
m a role, an agreement must be reached. 

The Elite Opinion Poll is especially important to the Poli- 
ticians because their ac^tiiDns relative to the poll may affect 
their chances for reelection. 

Instructions ; Indicate your rol*- and the cycle number at the 
— - top o£ tne page. Then put t^e issue number in the left hand^ 
column (this should not be confused with a project number), • 
and the number of the alternative chosen in the adjacent 
column. \ 



t 

Example: 



I Issue No. 


I .Alternative I 


I 42 


12 1 


I 1 


I 3 .1 



II. BUDGET REQUEST 

/ 

A. Public Information and Education 

Public Education is an integral part of an effective water 
quality management program. Public education typically covers 
cost associated with reports,, technical nieetings, news releases, 
conferences with Industrialists, Municipalities, and interested 
citizen's groups. The Water Quality Manager can develop public 
awareness through an effective public education program. 

Instructions : Indicate the type of program in the left-hand 
side and the requested funds in the right-hand space. Then 
total the expenditures. 

Example : 

A. Public Information and Education 



Programs I 


Costs 


television production I 




reports I 


5 -900 


public school program l 


$ 750 


intormationai telephone I 


5J..0U0 



Total Public Information and Education $ 7,650 



B. Administration and Enforcement 

Administrative activities include many of thie daily operating 
functions of an agency. For example, they would include 
functions associated with the preparation of the budget, 
personnel matters, planning program coordination, ■ records 
storage and retrieval, etc. The costs under this budget 
item include a large portion of the Water Quality Manager's 
salary, as well as the general cost of doing business, i.e., 
secretaries, supplies, office machines, seVvices, accounting, 
etc. 




Enforcement activities, on the other hand, are those associated 
with drafting legislation, prosecuting violators of water 
pollution regulations, operation of a complaint file, building 
court cases, etc. 

As mentioned above, this section o£ the budget includes a 
large portion of the Water Quality Manager's salary* It also 
includes portions of the salaries of the rest of the staff. 
This isection may include the purchase of part-time as3(istance 
from outside consultants or members of other public agencies 
such as -the County Counsel • 

- Instructions : In the leA-hand column, list the various . 
administrative and enforcement programs of your agency* In 
the right hand column, list the costs associated with these * 
program's. Then total these costs. 

Example : , 

B« Administration and Enforcement 

4 

I 

' Administration ' 



Programs 


I 


Costs 


policy 


I 


52.000 


personnel 


I 


$3,0uU 


supervision 


1 


$2,000 


Tptal Administration 




$7,000 


Enforcement 
Programs 


I 


Costs 


legal preparation 




§6.000 


coi.jnunications 


I 


$2,000 


Total Enforcement 




$8,000 



To^al Administration and Enforcement $ 15>000 



C. Stream Sampling 

Water quality samples from the Great River and Red Oak River 
provide the V/ater Quality Ilanagenent Office with data on the 
condition of the waters in APEX County. The data can then be 
us'ed to develop .the water quality management . program. The 
cost of the samples are based on the cost of monitoring a 
specific location (river reach) over the period of a year. The. 
samples are taken on a daily, weekly or monthly basis depend- 
ing on the requirements of a specific water quality parameter. 
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The cost covers wages of the sampring team for their time, 
S> sampling equipment , transportation , any special arrangements 

necessitated by the particular location^ and laboratory costs 
for the chemical analyses* For the location of the river 
reaches 9 see the map in Chapter 6, ^'Background Informatidn 
^ for Water Quality Manager Role/' 

Instr uctions ; Place the location (reach) number below the 
priority number in the form. Jotal the number of samples. 
Multiply the number of samples by the cost per sample and 
specify this value under the "Total Cost This Cycle" titlp on 
the form* ^ , - v /V 

Example ; 

<1. Stream Sampling 

Locations of Sampling by Priority 

IPriority I 1/ 2/ ^/ A/ 5/ 6/ 7/ 8/ 9/iO INo. of ICost PerlTotal Cosv 
I I//////// / ISamplesILocationlTM^ Cyclt 

ILocation I 1/ 6/ 8/11/ I I I I I I 4 I $2200 I $8500 ~ 

D. Effluent Sampling 

Effluent samf^ling is employed to determine the chemical com* 
position of various liquid effluents flowing from industries 
into the waters of APEX County* The data from effluent 
sampling may be used to determine the major contributors of 
water pollution in order toi plan the optimal strategy for a 
water quality management program. The data niay also be 
employed in an enforcement program using effluent charges 
based on concentrations of pollutants* ^ The total cost of 
each effluent sampling is based on the cost of effluent 
sampling averages for various locations for one year. The 
samples are taken on daily, weekly and monthly basis depend* 
^g on the requirements of a specific effluent parameter. 
The cost includes the salaries of the effluent sampling team, 
sampling equipment » transportation laboratory costs for 
chemical analysis and the special requirements and arrange* 
ments necessitated by ^e particular effluent location* 

Instructions: Place the industry number below the' priority 
number on tne form* Total the number of effluent samples 
and place the value in the appropriate box on the form* 
Multiply the number of samples by the cost per sample and 
specify this value under the "Total Cost This Cycle" title 
^ on the form* 
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Example ; 

.D. Efflttent Sampling 

Industries in Priority of InspQctions 

I Priority l 1/ Z/ 3/ 4/ 5/ 6/ 7lNo. of, In-ICost per Efflu-lTotal Cost! 

I \ J JJ I I I Idustriies I ent Sampling IT his Cycle I 

1 Industry I 2/ 7/ S/ 4/ 1/ / 15 I $1861) I SgflO t T 



E. Planning and Evaluavion 

This element of the waje.- quality management program is 
concerned with the collection, reduction and interpretation 
of data, the. development of alternative agency objectives, 
9 and th6 generation of alteirntive programs to implement the 
various proposed agency objectives. Another element of the 
budget section is the evaluation of the on-going program. 
Based on that evi^uation, changes in the program should be 
recommended. 

Instructions ; Indicate the type of program on the left-hand 
Side ot the form and the associated cost on the right-hand 
side. Total the program costs and indicate this total in the 
appropriate space on the form. 

Example ; 

E* Planning and Evaluation 



Programs 


I 


Costs 


^ata analysis 


I 


$2,000 


program development 


. I 


$1,000 



Total Planning alfcd Evaluation $ .3,000 



F. Intergovernmental Coordination 

In order to implement a water quality management program 
effectively, cooperation with other governmental agencies i 
and departments whosd functions influence the quality of the 
water in APEX is required. The Municipal Sewage Treatment ' 
Plants, the Sanitation Departments,, the Land Use Planning 
Departments and Regional Planning Agency have impact on water 
quality. Many improvements for water quality require capital 
expenditures by the elected Politicians, rnrough coordination 
with departments within local governments, support can be 
gained for a local government's capital expenditures for water 
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expenditures within this budget 
neetings in which the WQH can 

iTll^HrT§?^k.i"^'S^*® ^''^ °^ progran on the left-hand 

r^tti L ^^^^ associated cost on the right-hand side. 
Total the program costs. and indicate this total in the 
appropriate space on the form. 

Example ; 

F. Intergovernmental Coordination 

Programs i costs 



preparation 6 distri- 

. DuHon ot materiali T $IM 

water quality h local 1 ' 

governments symposium I i^2j(f0 — 

Total Intergovernmental Coordination $ 3 200 

III. BUfiGET SUIttlARY AtiD BUDGET ESTHIATES 
!• Bu^lget Summary 

As expenditures for the six categories of the budget are 
determined for this cycle, the values should be recorded in 
tlJf^i "^«^^^^.^®A*^2" 5f worksheet under the column 
Jie nortToi h the budget is determined, 

and ?i o c category expenditure from the County 

«Jnr5«^?oJi^ Federal government should be indicated in the 

?eS?eSi;S?42^?c- Signatures of the appropriate authorizing 
representative is required. . 

. .Instructiony Indicate the expenditures in the appropriate 
^Pfffyr^ County an^ Federal funding should be^?Jdica?ed 
under the title headings. The sum of County and Federal 

1 "^^-^ should add to the value listed under 

the heading "Total" ior that budget category. * 

Example : 

1. Budget Summary (Cycle N) I County I Federa l I Total I 

A. Public Info. § Educ. " 1 ia.m 1 1 57?6l r-T' 

B. Admm. C Enforce. . 1 ^l>:uOO 1 dim ISIS OOP 4 
• C. Stream Sampling-WQII 1 IJ 1 — gfl'adfl — T Sfi*flftfl — f 

n. Effluent skmplLg-V/QII TTZ .SOO I U[m IP S 

E. Planning § Evaluation 1 .'U!i,00 1. ll[m Ms oOO 

F. Intergov't. Coord. 1 hIoUO I I IsI zSr-T 

Total Budget Sumiiary $13.500 $33.150 $46.650 
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Signature of County Representative 



Signature of Federal Representative 



2. Federal Grant Application 

Often multi-year grants are.obtained from the\Federal govern- 
ment. In these cases , a recte^rd of these present and future 
grants can be made on this form. * \ 

Instructions : Indicate the amount and associated cycle number 



in the appropriate space. 
Example : 

2. Federal Grant Application 

Cycle (N) 



\ 



Original Funds 
Granted for Cycle 
Additional Funds 
Granted for Cycle 

Total Funds 



#33,150 



$33,150 



Cycle (N*l) 



Cycle_ .(N^2) 



Signature of Federal Representative 



3. changes in Public Charges 

The local government sets charges for use of municipally treatec 
uater and charges for sewage treatment. These values are 
initially established at $ .32/1000 gallons. In later cycles 
this segment of the worksheet can be used to change those 
values. 

Instructions : If there is a change to be made in charges for 
municipally treated water and/or charges for sewage treatment, 
indicate the new value on the appropriate line. Obtain the 
signature of the appropriate authorizing local government^ 
Politicians. 
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Example ; 

3. Changes in Public Charges ^ 

£?^^ ?^ Purchasing . Cost for Pumping Sewage 

TlrJJ^iS^i Sewage Treatment Plant 

($/1000 Gals.) ($/1000 Gals.). 

$0.32 

TCTtyl ' [City) 

" lAuthorizing uiiy Politician's Signatures) ' 

— ^ , ■ $a.32 . 

(County) ' : (County) 
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■ lAutnorizing Loiinty Politician's Signatures) 

4. Budget Estimates 

Making budget estimates for the next two cycles provides an 
opportunity for the IVQM to plan his future program budgets. 
' Iv estimates represent guidelines for the continuing program. 
The estimates should reflect changes in emphasis as the program 
evolves. Predicted chjanges in funding should also be indicated. 
Often a proposed future program and expenditures is a require- 
ment for current funding approval. 

Instructions ; Same, as Budget Summary, Section III-l. 

Example ; Same as Budget Summary, Section III-l. 

IV. NEWS RELEASE . ' , 

Each cycle you should report your activities to the community. 
This IS accomplished partially by developing a news release 
for the News Iledia. - 

Instructions; Develop and write a news release or publication. 
Present the news release to the representative of the News Media. 

Example ; ( 

WQM News Release 

This year the WQII office was involved. in development of a 
Comprehensive Water Quality Plan for APEX County. Several 
key issues in the plan "have been identified. The WQM office 
generated several alternatives for the issues. Alternatives 
will be presented in the coming year at public hearings. 



>i^r^' 
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RLITE OPINION POLL 



Role 



Cycle Number 



Issue No, 



Alternative 
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Water Quality Manager 



Cycle 



II. BUDGET REQUEST 

A« Public Information and Education 



Programs 



Costs 



Total Public Information and Education 

B. Adininistra:ion and Enforcement 
( Administration 

. Programs I Costs 



Total Administration 



T 
T 



J 



Enforcement 
I Programs 



Total Enforcement 



Costs 



Total Administration and Enforcement 

C, Stream Sampling V/QII 

Locations of Sampling' bj^ Priority 



I yriority I l/2/3/4/5/6/7/8/9/l(|)/ll/12 I Mo . of I Cost Pet ITotal Cost I 

i-T , , I SamplesI Location IThis Cyclel 

1 Location" \ i ) ) I t I I I } ) ) I I $220n 1 T 
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Water Quality Manager . 



. D. Effluent Sampling 17QII ' 

f Locations in Pr'ority of Inspection 

r Priority I 1/2/3/4/5/6/7/8/9/10/11/12 I# cf In-I/^6st Per ITotal Costl 

I I ' IdustriesIEff > Sam> IThis Cyclel 

I Inaustry* I ////////// / I ; I U800 ^ 1 



Planning and Evaluation 
Programs I 



T 
T 



T 



Costs 



Total Planning and Evaluation 



F. Intergovernmental Coordination 



Programs 



Costs 



T 



Total Intergovernmental Coordination 



$ 



III. BUDGET SUMMARY^ AND BUDGET ESTIMATES 
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1. Budget Summary (Cycle N> 

A. Public Info. § Educ. 

B. Admin, ^fi Enforce. 

^ C. Stream Sampling-V/QM 

D. Effluent Sampling-WQH 

E. Planning 5 Evaluation 

F. Intergov't. Coord. 

Total Budget Summary 
\ 



County* 



Federal* 



Total 



(NOTE,; SIGNATURES REQUIRED- SEE NEXT PAGE) 
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Water Quality Manager 



Signature of County Represent at iVe^ 
Signature of Federal Representative^ 

2. Federal Grant Application 

Cycle_(JO 



Original ' Funds 
Granted for Cycle 
Additional Funds 
Granted for Cycle* 

Total Funds 



Cycle (N+1) 



Cycle (N+ 



Signature of Federal Representative 
3. Changes in Public Charges 



Co:st of Pijrchasing 
Municipal V/ater 
($/1000 Gals.) 



TCTtyT 



Cost for Pumping Sewage 
to Sewage Treatment Plant 
($/1000 JGals.) 



(City)* 

tAuthorizipg City Politician's Signatures) 



(County)" 




(County)" 

(Authorizing County Politician's Signatures) 



4. Budget Estimates for Cycle 
, ^ (N+l) 

7C, Public Info. § Educ. 

B. Admin. § Enforce. 

C. Stream Sampling-V/QII 

D. Effluent Sampling-WQiI 

E. Planning § Evaluation 

F. Intergov't. Coord. 

Total Cycle (N+1) Est. 



I 


County* I Federal* 


I Total 


I 


I 




I 


r 


I 


% 


I 


r 


I 


I 


I 


r 


r 


I 


I 


r 


I 


1 


I 


I 


I 


I 


I 


1 


$ 


$ • 


$' 
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Water Quality Manager 



Budget Estimates for Cycle 
, ^ (n+2) 

7Z Public Info. § Educ. 
Adnin. § Enforce. 



B. 
C. 
D. 
E. 
F. 



Stream Sampling-V/QII 
Effluent Sampling-WQII 
Planning § Evaluation 
Intergov't. Coord. 



Total Cycle (N+2) Est, 



I County* I 


Federal* I Total I 


i 'r 


1 I 




I I 


1 ^ 


1 . . I 


1 r 


L I 


1 — : r 


I , I 


I I I - I 
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THIS SPACiS FOR ROLE ADVISOR USE ONLY 



Cycle ]k).. 

' ' {IJane ok tlie subraitting role) 

-•fEV'S RELEASE 

The following is submitted to the 
rle;;s Hedia for possible publication. 



Editors Recommendation: PRINT - TELIiVISH 



INVESTIGATE FURTHER OR REUTdTE 



Cycle' :Jo. 



, {l-lame oi the submitting role} 

i«Tv/s lu-i.r/.si- 

The folloivLng is f;ib .t£ed to the 
News i:edia for possibJc pabUcatrion. . 



t 



Editors Recommendation: PRI\'T TELEVISI 



Q inVE^TIGATE FURTHER OR REWRITE 



Chaptxer 6 



BACKGROUND INFORTIATION FOR WATl^^QUALITY MANAGER'S ROLE 



\ 

1. ClimatoloRical Summary 

The climatology of this region is characterized by an average 
annual temperature of 54,3^ F and. an average annual precipitation 
of 41.23 inches. There is a prevailing westerly wind with a nern 
hourly speed of 9.6 miles per hour. In Figure 1 there are wind 
roses* which represent 10 years of ^weather observations taken from 
the airport in Analysis Area 29. Each line in the wind rose is a ' 
vector which represents the percent af time or the speed in miles 
per hour that the wind travels in a particular direction. (The 
direction o£ the vector is toward the center of the wind rose.) 
Inversion frequency is also presented in Figure 1. 



2. Topography 

The topography cf APEX County is typical of the areas of the 
North Central United States. The area is characterized as flat 
with no sharp breaks in topography. The mosr prominent topographical 
feature is the Red Oak River which joins the Great River in the 
heart of town, and continues to flow toward the west. The two 
largest lakes are Lake Elliott in Analysis Area 16 and Lake Laiky 
in Analysis Area 14. As a result of glacial deposits several 
unusual soils are found in tl^is area which are ideally suited for 
vegetable crops such as lettuce, tomatoes, beans, and alfalfa.. 



3. Water Quality Guidelines 

Figure 2 contains some generally-accepted tolerance limits 
for various uses of fresh water for six parameters of water quality. 
These values /are not legally enforceable. The information is 
included in brder to assist the Water Quality Manager in assessing 
the present water quality in APEX County and in formulating any 
water quality criteria legislation. The values contained within 
Figure 2. are some generally-accepted limits for a particular para- 
meter of water quality (row headings) for a particular intended , 
use (column headings). 

4. List of^tajor Industries 

The Chamer of Commerce has published lists containing infor- 
mation about the major industries in APEX County. These lists are 
included as Figures 3, 4 and 5 and they record the location, the 
name, the number, and the initial production capacity of 40 major 
industries. 
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5. River Reaches 

In order to facilitate the interpretation of water quality 
data^ the river has been divided into 16 informational, stretches. 
The number and location of these "reaches" are found on the APEX 
Map at the end of Chapter 1, Stream sampling infofriation concerning 
the water quality of a portion of the river, is always accompanied by 
the appropriate reach number, not the analysis area (A. A.) nunib^r. 



6. V/ater Quality Components 

The quality of the water in any reach along a river is a 
function of several factors: 



1. The quality of the water as it enters that reach; 

2. The quality of runoff water from the surrounding 
land caused by precipitation or drainage; 

3. The quality of any rivers or streams which join 
in that reach; 

4. The quality of the effluents from industries , 
businesses or public facilities which are dumping 
directly into the river; and 

5. The quality of any groundwater which enters below 
the water line of the river from the river banks 
or river bed. This condition may be caused by 

' nearby refuse disposal sites.. 

The Water Quality Manager should ^take into account all these 
elements of water' quality when formulating a plan for the pro- 
tec t ion and enhancement of water quality in APEX County. 

7. Water Pollution Control for Industries 



Industrial water polluters have a number of options open 
to them to control water pollution in[ their liquid waste effluents. 
The W.QJl. should be aware of these options and include them in 
any plan to protect and enhance the waters of APEX. 

Jjjl^sible industrial /water pollution control options include: 

1. to install and operate water pollution control systems; 

2. to decrease production rate; 

3. to close the operation of or to replace control equip- 
ment for other types of pollution which may produce 

. water pollutants; or 

4. to divert the effluent from the river to a sewage 
treatment plant or other recepticle. 




ERLC 



74 



8. Sewage Treatment in APEX County 

There are two sewage treatment systems in APEX. The Central 
City government operates a secondary treatment plant in AA 2 whxch 
serves the residences in the City, many businesses and some resi- 
dences in Township 1 (AA's 24-29). The County governme^it operates 
a sewage treatment plant in AA 19 which serves many of the residences 
and businesses in the Suburb and Township 2 (AA's 14-24). The 
County facility is a primary treatment plant at this time. 

The V/ater Quality Manager should check wit'h the appropriate 
planning authority to gain .further information and data concerning 
each plant. The Planners have* data on plant capacities, current 
daily flow, and effluent concentrations after treatment. 

Recommendations by the V/ater Quality Manager concerning 
changes in either plant such as upgrading the level of treatment 
should be forwarded through the Planners to the appropriate govern- 
mental body. 



9. Useful Conversion factors • . * 

1 cfs 449 gpm. " 0.646 mgd.- 

1 mgd « 695. gpm. » 1.547 cfs 

t^fs for 24 hrs « 1.98 acre feet 

Q in cfs X^^oncentration in ppri x 5.4 ■ lbs/day 

Q in cfs X IIPN/lOO ml X 24.6 X 10^ - No. of Coli./Day 

Q in mgd X ilPN/lOO ml. X 37.8 X 10^ - No. of Coli./Day 

1 mg/liter - .03 lbs/gal 

1 mg/liter ■ 1 ppm* 

where cfs « cubic feet/second Q ■ quality of flow in cfs 

gpm ■ gallons/minute ppm ■ parts/million 

mgd « million gallons/day ^ 



^Assumes a density of 1 gram/milliliter for solvent^ e.g. water as 
the solvent. 
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10. Organizational Structure 

Below is a graphic representation of the APEX County Govern- 
ment as it pertains to the Water Quality Manager. 



^ 

I COUNTY PLANNERSr 
I I 



T r 

I COUNTY BOARD OF SUPERVISORS I 

I I 

1 

I 

I r 

I COUNTY ADMINISTRATIVE* I 
I OFFICER I 

I • .1 

1 ~ 

— r I 



r 
I 
I 



ENVIROrfflENTAL 
QUALITY AGENCY 



T 



r 
I 



AIR POLLUTION 
CONTROL 
OFFICER 



T 
I 



WATER 
QUALITY 
MANAGER 



r 

JL 
I 
I 
I 



SOLID 
WASTE 
MANAGER 



t 

^optional, depending on County Government's structure. 
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Figure 1« WIND ROSES BY SEASONS 
Inversion Frequency 44Z Inversion Frequency A2% 
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Figure 3 

CHAMBER OF C0MJ4ERCE 
LIST OF MAJOR INDUSTRIE^ BY INDUSTRY NUMBER 



INDUSTRY 
NUMBER 



INDUSTRY miU 



PRODUCTION 
CAPACITY 



1 Shear Power Company 

2 People's Pulp Plant 
'3 Rusty 's Iron Foundry 

4 Gestalt Malt Brewery 

5 Caesar's Rendering Plant 

6 Dusty Rhodes Cement Company 
7 Shick Cannery 

8 Municipal Incinerator 

9 Ilumpty Dump 
* 10 Flies Dump 

11 Auto Assembly Able 

12 Auto Assembly Baker 

13 Auto Assembly Charlie 

14 Wolverine Forging Plant ^ 

15 Finch's Forging Plant 

16 Smithy's Forging Plant . 

17 Ahead Forging Plant 

18 Wordy Printing Company 

19 Bogus Printing Company 

20 Boylan's Fertilizer 

21 Peter's Water Heaters 

22 Tar Heel Asphalt Paving 

23 Concrete Batching 

24 Spartan Galvanizing Company 

25 Monkey Brass Melting Company 

26 Trojan Varnish Manufacturing 

27 Hannah Feed and Grain 

28 La Rue Soap and Detergent 

29 Acme Dry Cleaning 

30 Trojan Dry Cleaning . 

31 Los ten Foundry - Iron 

32 Dusty 's Cement Products 

33 Rembrandt's Rendering Facility 

34 Wiffenpoof Fertilizer 

35 Saint Andre Asphalt Paving 

36 Oriental Concrete Batching 

37 Daily Journal Printing . . 

38 Tiger Body Assembly 

39 Academic Feed and Grain 

40 Spotless Dry. Cleaning 



500 Megawatts 
300 Tons /Day 
50 Tons/Day 
8740 Bbls/Day 

23 Tons /Day 
12500 Bbls/Day 

9560 Cases/Day 
200 Tons /Day 
250 Tons/Day 
. 250 Tons/Day 
50Q Cars/Day 
200 Cars /Day 
100 Cars /Day 
200 Tons/Day 
200 Tons /Day 
200 Tons /Day 
200 Tons/Day 
18000 Feet/IIr 
18000 Feet/Hr 
180 Tons/Day 
700 Shells/Day 
1600 Tons /Day 
1600 Tons/Day 

24 Ton? /Day 
14 Tons/DAy 

660 Cal/Day 
360 Tons/Day 
* 480 Tons /Day 
800 Lbs /Day 
800 Lbs /Day 
50 Tons /Day 
12500 Bbls/Day 
23 Tons /Day 
180 Tons /Day 
1600 tons/Day', . 
1600 Tons/Day- 
18000 Feet/llf , 
500 Autos /Day i 
360 Tons /Day. ' 
800 Lbs/Day 



LOCATION 
(A.A.) 

8 
2 
5 

. 27 
12 
23 
3 
10 
15 
26 
4 

4 '! 
6 
7 
6 
2 
6 
6 
6 
2 
7 

12 
8 
5 
10 
1 

1. 
4 

7 ■ 
5 
3 
27 
1 
15 
20 
7 
3 
13 
11 
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Figure 4 

CHAMBER OF COblERCr: 
LIST OF riAJOR INDUSTRIES BY' ANALYSIS AREA 



LOCATION 
(A. A.) 

1 
1 
1 
2 
2 
2 

3 
4 

' 4 
4 
5 
• 5 
5 
6 
6 
& 
6 
6 
7 
7 
7 
7 

8 . ' 

8 

3 
10 
• 10 
11 
12 
12 
13 
IS- 
. 15 
20 
23 
26 
27 
27 



INDUSTRY NAflE ^ 

Hannah Feed and Grain 
LaRue-Soap and Detergent 
Wiffenpoof Fertilizer 
Smithy's Forging* Plant - 
Boylan's Fertilizer 
people's Pulp Plant \ - 
Shick Cannery . 
Dusty 's Cement Products 
Tiger Body Assembly 
Auto Assembly Able 
Auto Assembly Baker 
Acme liiy Cleaning 
Rusty '% Iron Foundry 
Monkey Brass Melting" Company 
Losten Foundry ^ 
Auto Assembly Charlie 
Finch's Forging Plant 
Aliead Farging Plakt 
V/ordy Printing Company 
Bogus Printing Company 
Wolverine Forging-. Plant 
Peters Water Ileatprs 
Trojan Dry Clefiniiig ,. ' 

Daily- Journal Printing 
Shear Power Company 
Tar Heel Asphalt Paving 
Spartan Galvanizing Company 
Trojan, Varnish Manufacturing. 
Municipal Incinerator ' 
Spotless. Dry Cleaning 
Caesar's Rendering Plant 
Concrete Batching 
Academic Feed and Grain 
Ilumpty Dump 

Saint Andre Asphalt Paving 
Oriental Concrete Batchin'g 
Dusty lUiode's Cement Company 
Flies Dump 

Rembr.andts Rendering Facility 
Gestalt Malt Brewery 



PRODUCTION 
CAPACITY 

360 Tons /Day 
4aO Tons/Day 
180 Tons/Day 
200 Tons /Day 
180 Tons/Day . 
300 , Tons'/Day 
9560 Cases/Day 
12500.Bbls/Day 
500 Autos/Day 
500 Cars/Day 
200 Cars/Day " 
800 Lbs /Day 
^ 50 Tons/Day 
14 Tons /Day 
50 tons /Day 
. lOQ Cars/Day 
200 Tons/Day 
200 Tons/Day 
18000 Feet/IIr. 
18D00 Feet/Hr. 
200 Tons/Day 
70tf Shells/Day 
800 Lbs/Day 
18000 Feet/Hr, 
500 Megawatts 
1600 : Tons/Day ' 
24 Tons/Day.' 
660 Gal/Day 
200 Tons/Day 
800 Lbs/Day 
23 Tons/Day 
1600 Tons/Day 
360 .Tt>ns/Day 
250 Tons /Day 
1600 Tons/Day 
1600 Tons/Day 
12500 Bbls/Day 
250 Tons /Day 
23 Tons/ Day 
8740 Bbls/Day 



INDUSTRY 
. NlIflBER 

27 
28 
34 
16 

20 
2 

7- 
32 ~ 
38 

- 12 
29 
3 
25 

31 . 

13 - 
15 . 
17 ♦ 
18 
19 

14 • 
21-. 
30- ^ 
37 

• I 

22 
. 24 

26 
8 

40 

■ 5 • 
23 
. 39 

? 
35 

36 . 
6 

' 10 
33 
4 
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Figure 5 

CHAMnEPx OF COfttinRCn 
LIST OF MAJOR INDUSTRIHS BV TYPE 



INDUSTRY 
JJUMBKR 



/ 



27 
39 
5 
33 
4 
7 



18 
19 
37 



26 
2J0 
34 
28 



10. 
35 
6 
32 
23 
36 



3 
31 
25 
24 
17 
15 
16 
14 




INDUSTRY NAT-IE 

FOOD AND AGRICULTURAL 

Hannah Feed and Grain 
Academic Feed and Grain 
Caesar's Rendering Plant 
Rembrandt's Rendering. Facil/ty 
, Gestalt Halt Btewery 
Shick Cannery 

PRINTING AND- PUBLISHING 

V/ordy Printing Company 
Bogus Printing Company/ 
Daily Journal Printing 

CFIEMICAL PROCESS INDUSTRY 

T.rojan Varnish jManufacturing 
Boylan's Fertilizer 
Wiffenppof Fertilizer 
LaRue, Soap and Detergent 

MINERA^PRODUCTS INDUSTRY 

Tar Heel Asphalt Paving 
Saint Andre Asphalt Paving. 
Dusty- Rliodes 'Cement Company 
Dusty' s C6ment Products 
Concrete Batching 
Oriental Concrete Batching 

hetallurgical' industry 

PRIMARY metals INDUSTRY 
SECONDARY METALS INDUSTRY 

Rusty's Iron Foundry 
Losten Foundry % 
Monkey Bra:>s Melting Company 
Spa^-tan Galvanizing Company 
Aliead Forging Plant 
Finch's Forging Plant 
"Smithy's Foi^ging Plant 
Wolverine Forging Plant 



PRODUCTION 
CAPACITY 



360 Tons /Day 
360 Tons/Day^ 
" 23 Tons /Day 
23 Tons/Day 
8740 Bbls/Day 
9560 Cases/Day 



18000 Feet/Hr 
18000 Feet/Hr 
18OO0 Feet/Hr 



660 Gal /Day 
180 Tons /Day 
180 Tons /Day 
480 Tons/Day 



1600 Tons/Day 
1600 Tons/Day 
12500 Bbls/Day 
12500 Bbls/Day 
1600 tons /Day 
1600 Tons/Day 



50 Tons /Day 
SO Tons /Day 
14 Tons/Day 
24 Tons /Day 
200 Tons/Day 
200 Tons/Day 
200 Tons/Day 
200 Tons/Day 



LOCATIOr 
(A.A.) 



, 1 

12 

27 
27 
3 



6 
6 
7 



10 
2 
1 
1 



8 
15 
23 

3 
12 
20 



5 
5 
5 
8 
6 
6 
2 
7 
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(CONTHWED ON NEXT PAGE) 
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Figure 5 (cont.) 



INDUSTRY 
Nlff'IBER 



INDUSTRY NAJvlE 



PRODUCTION 
CAPACITY 



LOCATION 
(A. A.) 



11 
12 
13 

3B / 
21/ 

I 



29 
40? 
30- 



FABRICATION OF iMETAL PRODUCTS 

Auto Assembly Able 
Auto Assembly Baker 
Auto Assembly Charlie 
Tiger Body Assembly 
Peters V/ater Heaters 



PULP AND PAPER INDUSTRY 
Peoples Pu^p Plant 



SOLVENT EVAPORATION AND GASOUNE 
J-'iARKETING ' ' 

Acme Dry Cleaning. 
Spotless Dry Cleaning . 
Trojan Dry ..Cleaning 



POWER PRODUCTION 
Shear Power Company 



500 Cars/Day 
200 Cars/Day 
100 Cars/Day 
500 Axitos/Day 
700 Shells/Day 



300 Tons/Day 



A 



800 Lbs /Day 
800 Lbs/Day( 
800 Lb§/'Day 



500 Megawatts 




4 

16 
13 
M 



2. 



4 

, 11 
7 



9 
10 

8 



REFUSE DISPOSAL 

Humpty Dump 

Flies Dump ' 

Hunicipal Incinerator 



250 Tons/Day 
250 Tons/Day 
200 TonVDay 



15 

26 
10 
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Figure 6 



WATER POLLUTION POTENTIAL BY INDUST'^Y TYPE 



INDUSTRY TYPE 
Foodi and Agricultural 

Printing and Publishing 

Chemical Process Industries 

Mineral Products Industries 

Metallurgical Industries, 
Primary Metals Industries 
Secondary iMetals Industries 

Fabrication of Metal Products 

Pulp and Paper Industries 

Solvent Evaporatioa and 
Gasoline Marketing 

Power Prdduction 

Refuse Disposal 



WATER POLLUTION PARATIKTERS 

fenp, ,D,0. ,B.O.D. , Nutrients, T.D. 5. 
Coliforjii 

D.O, ,B.OJ). ,T.D.S. 
Temp. ,i),0, ,B.O.D. ,T.'D.S. 
Temp, ,D,0, ,T.D^S. 
Temp.,D.O.,T.D.S. 

Temp. ,1).0. , B.O.I). , T.I). S. 

Tenp. ,D.O. ,B.O.D. ,Nutric*ntr ,T.1).S. 

Tenp. ,D.O., B.O.I). ,T.D.S. 

Temp. ,D.O. 

n.O. ,B.p.I). , Nutrients, T. I). S. , 

Coliform . , 

• \ 
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Figure 7 

sSOlJRCES OF V/ATER AND INDUSTRIES' EFFLUENT RECEIVER 
FOR SELECTED IIAgfOR INDUSTRIES 
(Cycle 1) 



INDUSTRY 
Nunber 



INDUSTRY NAIIE 



•' SOURCE OF WATER 



EFFLUENT 
RECEIVER 



1 




^hear Power 


River 




Hivef 


2 




People's Pulp Plant 


River 




River 


3 




Rusty *s Iron Foundry 


Central 


City 


River 


4 




Gestalt Halt Brewery 


Central 


Jity 


River 


5 




Caesar's Rendering 


Central City 


River 


6 




Dusty rdiodes Cpment Plant 


County 




River 


7 




Schick Cannery 


Central 


City 


River 



/ 
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Chapter 7 



REFEREilCES FOR WATER QUALITY MANAGER ROLE 
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Pegasus, 1970, ^ 

Fallows, Janes (Project Director, Nader Study Group) The 
Water Lords > New York: Grossman Publishing, 1971. 

Grava, Sigurd. U^ban Planning Aspectsj^/of Water Pollution Control . 
New York: Columbia University Press, 1969. 

Kneese, Allen V, and Blair T. Bower, llanaging Water Quality : 
Economics , Technology, Institutions . Baltimore: John ilo|[Kins, 1968 

Zwick, David and March Benstock. Water Wasteland . (Nader Study 
Group Report). New York: Grossman Fubiisners, i971. 

A Cit izen's Guide to Cl ean VlaterJ Izaak V/alton League of America, 

rm: — : 

Clean Water Restoration Act of 1966 , Public Lax^ 89-153. 

Federal Water Pollution ContrQl Act (1956), Public Law 84-660. 

Federal Wat ei Pollution Control Act Amendmeilts ojt A961 , Public 
Law 87-88. / '■ " 

Federal Water Pollution Control Act Amendments of 1972 . 

National Association of Counties, Community Action Program for 
Water iPollution Contmt . NAC/Research Foundation. Washington, 
U.C., 1967. 

The Economics of I'Jater Supply and Quality , U.S. £.P\.\. Publicatioli 
No. ;16110 DTF 02/71. Washington: Ci.P.O., 1971. ^ 

^ Water Quality Criteria Data Book Volumes I. II, and III, UtS. E.P.A. 
Publication Nos. 18010 DPV 07/71, 18050 GV/V 05/71. Washington: 
G.P.O. 1971. 

Water Quality Act of 1965 , Public Law 89-234. - 

Water Quality Improverent Act of 1970 , Public Law 91-224 
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Annotated Printout 



The following pages, teptesent the annotated print'* 
out for the Water Quality Manager* The xleclslons are 
representative of the types of decisions that the Water 
Quality Manager could make. Some of the rationale for 
making these decisions are explained In Chapter 4 of 
this manual. 
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The following pages Include the METRO-APEX NEWS 
which will give you a basis regarding some of the de- 
cisions made for Cycle 1. It will also provide you 
with a history of some of the problems in APEX 
County. 
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